





MMMM SIXTY-NINTH YER MMMM 























I UANALOUOOVOOTAENA TAAL ANAE GHA TT Mis 





THE WEEKLY . JOURNAL OF PRACTICAL INFORMATION 








— 


VOLUME CIX | NE W Y ORK, JU LY 19, 191. 3 eS ” YEAR F 


NUMBER 3 











, 














UUUUUUUOUUUUOEAGAAAAAUOOUOUUUOUUUONUANUUUEUUUNANEOGAONAAUOUOUOUEENAOAAGUUUUUU OOOO OROEOEEEOREREREROAGUUUOOOOGUOVGREOGOOOOOUUEROEEGOUOOUOURC Tg CL 








= 
= } 


OO OTT 








TITTITTT 
Lit 


IT 
i 


TT TIT 











i 
= | 
= 

i 

| 

i 


TRE AR : 2: 


Grain installation fixed on a floating pontoon, recently placed in service at Emden on the North Sea. 








A FLOATING PNEUMATIC ELEVATING AND GRAIN DISCHARGING PLANT.—I[See page 48.] 
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Standard Oil Company and sub 


1912, by 


its 


which they 


contracts with large customers and 


the required amounts under the ther 


ws conclusively that the demand 


residual oll as Tuel ils now apace with 


the lighter fractiot o that the future 


interests wi be to refine only a suffi 


oil to so supply the demand for 


as to keep the price of these products 


ible level There will necessarily 


fuel 


expect a 


poss 


shortage in the s 


ipply of 


and crude, so that we may 


ising price on this product In fact, 


considered, it now costs more to pro 


wer by burning oil in the furnace of 


does by burning coal, and the end 


that the Navy 
burners, 
The 
questions 


Navy is 


United should 


States 
coa pro 


cost 


that 


ane 
fue re need 


o far as 


or a var 


the concerne”, since 


vessel includes a_ sufficient 
the refuse under 
The 


be 


ditions military value of 


of fuel oil to used as an auxiliary 


that 


the 


limit to high speed steaming 


Is the failure of the personnel to get the coal to the 
furnace Hence, it is very desirable that the crews 
of ve s have sufficient experience in oil burning. SO 
that in engagement or chase at high speed, after 
the er has become exhausted in firing with coal. the 
use of oil may be resorted to and the personnel relieved, 
enabling the vessel to continue at high speed 


It seems, therefore, that capital ships should not he 


designed as oil burners. since 


a ship so designed can 


burning without a 


not go to coal complete re-arrange 
ment of firerooms, boilers and furnaces. On the other 
hand ship designed primarily as a coal burner ean 
use oil as an auxiliary without requiring any structural 
re I vement 


Interstate Commerce Commission on the 
Stamford Wreck 


Kk have before us the report of the Lnterstate 


Commerce Commission on the rear ¢ol 
ision at Stamford, Conn., on June 12th, in 
vVhich six passengers were killed and twenty injured 
rhe dings are based upon an impartial review of the 
facts a ought out in evidence and they will com 


ves to every one who has made an intelli 





gent stud f the question. 
Rear collisions are common enough—sadly too com 
mon—on American railroads; and it may be asked why 
e select this particular collision for special Comment 
We do so for the reasons that the circumstances of 
the wre« ire unusual and that they teach some valu 
ible ssons which are summarized in the report 
before us 
he ‘ isions are due generally to disregard of, or 
i ilit t see signals, or to disobedience to train 
det! The present collision took place in day light, 
hie e conditions for vision were good, the signals 
re t set ind the engineer was doing the best 
e kne to obey the signals and avoid collision, 
We entirely in agreement with the conclusion 
of the it the engineer did not have the special 
exp d instruction required for the operation 
of such a trai It takes judgment and experience to 
enable the engineer of a heavy passenger train running 
sixt es an hour to determine just when and how 
t pl his brakes in order to stop within a deter 
mined dis ce In such experience the engineer of 
this t is totally lacking. Work as a fireman, or 
eng indling freight and even slow pissenger 
trai ild not give him the necessary experience 
It 3 4 ecti reference is made in the report to 
he testimol of the airbrake expert of the Pennsyl 
nia Railroad, who said that if it had been found 
neces send such an inexperienced man out on 
such trai au traveling engineer, or a road foreman 
f engine would have been assigned to ride with him. 
rhe 1 t lays stress upon the fact that when this 
enginee! his first trip in charge of a first-class pas 
eng il ran by a station and reported that the 
error was due to the brakes being out of order, no one 
in authority seems to have seen any necessity for a 
test, either of the man or the brakes, before he was 
again sent out on the same line of service We must 
confess that it is simply amazing that the first run of 


a new d inexperienced man with an important train 


Was net the subject of careful supervision, and that 
his failure to properly brake his train, and the reason 
he assigned for his failure, should have been overlooked 


by the compan) Such carelessness justifies the re- 


of 
be given 


port in stating that something is “out gear” on a 


railroad where high-class trains may over to 


uninstructed 
With 


statement ol 


an engineman. 


regard to the condition of the equipment, the 


the engineer as to something being wrong 


seems to be verified by the evidence of an expert from 


the Lackawanna road, who stated positively that a 


train in the condition in which this train was found 
at the time of test (subsequently made) would not 
have been permitted to leave the terminal of his road 
in fast passenger train service. The Commission finds 
that the railroad has no proper system of checking 
work reports, so as to determine whether or not the 


defects reported on locomotives are actually repaired 


It seems incredible that such laxity could be possible 
on a modern first-class railroad. It was an invitation 
to such disaster as occurred 

The whole system of swiftly flying and extremely 


heavy trains is safe from collision as far as the equip 
ment is concerned, only if the Westinghouse air brake 
i This fine piece of mechanism, 
of 


is main 


is in perfect condition. 
inventions 
if it 
many 


one of the most brilliant and successful 


the age, will do its work effectively, only 
But 


requires a 


another 
of 
understood 


condition. like 


firct-els 
l | class 


tained 
vention, it thorough 
and 


and 


successfu il 


system 


inspectio1 maintenance, and it is well 


that careless too infrequent inspection and clean 


ing may rob the air-brake of a great part of its effective 
braking power. On any well organized road, any report 


from an engineman of the slightest defect in the brakes 


would receive immediate attention. 
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Engineering Science Aeronautics 
Proposed Tunnel Beneath the Solent.—It is proposed The Improved Telegraphone.—A new form of Poul- The First Aeronautical Scholarship has just been 


to build an electrically operated subway connecting the 
Isle of Wight with the main land. The length of the line 
will be some four miles, and the route will be in a direct 
line between Stokes Bay on the mainland and Ryde on 
the Island, the crossing lying a little to the east at the 
point where passengers for London disembark from the 
German steamers. The total estimated cost is $3,750,- 
O00 

Panama Canal Excavation in May. 
tion for May, at the Panama Canal, of 2,779,532 cubic 


The total excava- 


yards brings the grand total of canal excavation for the 
first time beyond the 200,000,000 cubie-yard mark. 
There then remained to be excavated 17,401,167 cubie 
The total for the month is made up largely of dry 
Culebra and of 


yards. 


excavation in taking out the slides 
wet excavation representing the work of the dredges at 
the two sea-level entrances to the canal. 


Solve This Problem.—The largest transatlantic liner 


now under construction will present to a head wind 
a cross-sectional area above water, including smoke- 
stacks, masts, ete., of about 9,500 square feet. If 


the ship were reduced speed of 15 


knots against a head wind of 65 miles velocity, how 


steaming at a 


much horse-power would be necessary to overcome the 


wind pressure alone? We submit this problem to 


our readers. 


A Diesel-engined Ship for American Service.—The 
, driven by Diesel 


placing of the “Hagen,’’ which is 


engines, in service from Port Arthur to Kingston and 
Toronto is of interest to the engineering world be- 
cause this is the first large Diesel-engined ship to 


enter the American service exclusively. The “ Hagen” 
is driven by an 850 horse-power Carels-Diesel, two- 
The ship made the Atlantic 


hours, developing 800 horse- 


eycle marine engine. 
passage in 17 days, 21 
power at 97 revolutions and using three and one half 
feature of the 


tons of fuel per day An excellent 


engine is the maneuvering ability, as shown in the 
builders’ trial, 
in 41 


full speed astern, qualities 


when the vessel made 63 maneuvers 


from full speed ahead to 


were again 


minutes, reversing 


which demons- 


trated at Montreal, when the ship was maneuvering 
through the loeks in the canal. 

One Way to Prevent Fire Losses.—Residents in 
New York will remember the campaign of educa- 
tion which took place last year under the direction 
of Fire Commissioner Johnson. The movement 
took the form of a series of photographs of rooms, 
houses, and apartments in which there was practic- 


ally no furniture whatsoever, but upon which policies 


and it was intended to point the 


indiscriminate 


issued ; 
that th 
made the 


had been 
moral issuance of policies 
profitable one. 
exercised in the first six months 
the fire insurance companies 
reduction, during 
$2,382,686. 


firebug’s business a most 
The greater 
of the 


has been 


care 
present year by 
responsible for a 
this period, in the total fire 
The Commissioner estimates that the saving in wear 


mainly 


loss, of 


and tear on the department apparatus due to a re- 
duction of 1,850 fires has brought an additional 


saving of $129,500 to the city. 


Sanitary Conditions at Panama.—That 
Panama continues to present sanitary 
those of the 


Excellent 
the Isthmus of 
and health conditions comparable to 
United States is 
Department of Sanitation for the month 
of May, during which the annual average death rate 
employees per thousand reached the low 
which 5.42 were due directly to 
The annual death rate per thousand in the 
Panama and Colon and the canal zone, in- 
cluding both employees and civil population, for the 
month of May 19.66. Comparison of 
figures should be made with those for the year 1907 
when the total death rate was 30.15 among employees 
and the annual death rate for both employees and 
civil population in the cities of Panama, Colon and 
the canal 31.67. In the preceding year, 
1906, it 43.32. 


average city in the shown by the 


re port of the 


among 
figure of 7.63. of 
disease 

cities of 


was these 


zone Was 


was as high as 


Value of Large Fireboxes and Superheat.—We 
have received from the Baldwin Company a diagram 
illustrating the reduction in tractive foree with in- 
creasing speed for Consolidation and Mikado types of 
locomotives. At a speed of 30 miles per hour, the 
Mikado type develops 50 per cent of its maximum 
tractive force, as compared with 35 per cent for the 
This superiority is due in part to 
the generous dimensions of the furnaces in the Mikado 
type and the complete character of the 
of the furnaces 


Consolidation. 


combustion 
gases, and in part to the use of super- 


heated steam with its reduction of cylinder condensa- 


tion and other economie advantages. The Mikado 
type using superheaters, built by this firm, where 
they have taken the place of Consolidation engines 


using saturated steam, are hauling 30 to 45 per cent 
more train with no increase in actual 
coal consumption, a truly remarkable result. 


tonnage per 


sen’s telegraphone has been patented in which a thin wire 
of tungsten steel is made to run rapidly between the 
poles of a small electro magnet in the receiving circuit of 
the telephone. 
telephone relay may be employed. 


In order to magnify the sounds a Brown 


The Aerological Observatory in Teneriffe, recently 
established under the auspices of the International Com- 
mission for Scientific Aeronauties, has been taken over by 
the Spanish government and placed under the direction of 
Sefior Juan Garcia de Lomas Lobaton. Additional sta- 
tions are to be established at lower levels in the island. 

Changes in the Map of Africa.—The territory in north- 
ern Africa, recently conquered by Italy from Turkey, has 
been divided into two distinct colonies, viz., Tripolitania 
and Cirenaica, with capitals at Tripoli and Bengasi, re- 
spectively. A governor for each colony is to be appointed 
by the King of Italy upon the joint recommendation of 
the ministers of Colonies and of War. 

Electrification Associated with Dust-clouds.—Prof. W. 
A. Douglas Rudge publishes in the Philosophical Maga- 
zine the results of elaborate investigation showing that 
nearly all kinds of finely divided material when blown 
into a cloud by a current of air give rise to electrical 
charges upon the dust and upon the air. The nature of 
the charge resident upon the dust particles depends upon 
the chemical characteristics of the material. 

The Ninth International Congress of Hydrology, 
Climatology and Geology will be held at Madrid, Octo- 
ber 15th to 22nd, 1913, under the patronage of H. M. the 
King of Spain. An international exhibition comprising 
appropriate scientific material will be held in connection 
with the congress. The congresses of this series deal 
mainly with the medical aspects of the sciences in ques- 
tion. 

Experiments with Ripples.—At the recent conver- 
sazione of the Royal Society, Prof. L. R. Wilberforce 
showed how ripples may be produced on a water surface 
by a vibrating dipper and projected by intermittent light 
so as to appear stroboscopically in slow motion. A phonic 
wheel drove a slotted disk which produced the intermit- 
tence, the motion being transmitted by fluid friction, 
whereby a very uniform rotation was obtained. 

Prof. Rockwood Dead.—Dr. 
wood, Jr., Professor Emeritus of Mathematics at 
Princeton since 1905, died on July 2nd. Prof. Rock- 
wood was born in New York in 1842, the son of Charles 
G. and Sarah Smith Rockwood. He was graduated 
from Yale in 1864, receiving his Ph.D. degree there 
in 1866. He received the degree of A.M. from Yale 
in 1867, from Bowdoin College in 1869 and from 
Princeton in 1896. 

A Novelty Among Agricultural Experiment Station 
Bulletins has just been issued by the station of the Uni- 
versity of Wyoming at Laramie, entitled ‘‘ The Identifica- 
tion of the Woody Aster’ (Bulletin No. 97, April, 1913). 
The bulletin is printed on a sheet of cardboard, folded once 
to make four pages. The first (cover) page and the last 
page contain photographs of the plant in question, which 
is poisonous and has caused the death of thousands of 
sheep in Wyoming; the second page contains a non-tech- 
nical description; while on the third page is mounted, in 
herbarium style, an actual specimen of the aster, in blos- 


Charles Greene Rock- 


som. 


“The Barocyclonometer for Use in the North Atlan- 
tic” is the title of a pamphlet by Rev. José Algué, 8.J., 
which has just been published by the Philippine Weather 
Bureau at Manila. An account of this instrument in its 
original form, as used for many years past by mariners 
in the Far East for the purpose of determining the prox- 
imity, direction and movement of typhoons, was pub- 
lished in the Screntiric AMERICAN of October 19th, 1912, 
p. 326. It has been materially modified by its inventor 
for use on the Atlantic. 

Measuring the Stress Distribution in Transparent 
Materials.—P rof. E. G. Coker has devised an apparatus 
for measuring the principal stresses at any point in a 
plate subjected to plane stress. This he accomplishes by 
measuring their sum and difference separately. The sum 
is proportional to the change of thickness of the plate, 
and is measured at any section by a special form of ex- 
tensometer reading to half a millionth of an inch. The 
difference at the same section is obtained from observa- 
tions of the color bands shown in polarized light. 

Lindenberg Observatory, the premier aerological insti- 
tution of Europe, on December 31st, 1912, completed ten 
years of daily upper-air observations with kites and cap- 
tive balloons. In spite of every variety of unfavorable 
weather, including furious gales, heavy fog, severe thun- 
derstorms, ice deposits on the kite-wires, ete., observa- 
tions were not omitted on a single day of that period, and 
the total number of ascents amounted to 5,659. No other 
observatory in the world approaches this record. During 
the first two of these years the ascents were made at 
Tegel, the original site of the observatory. Besides the 
routine daily observations above mentioned numerous 
ascents of pilot-balloons and sounding-balloons have been 
made. 


school, 


of Mr 


student at St. John’s elementary 
The scholarship is the gift 


won by a 


Kaling, England. 


Grahame-White, and entitles the holder to three 
years’ aeronautical training at Hendon. 

Zeppelin to Attempt Transatlantic Flight.—-Count 
von Zeppelin is building his largest dirigible with 


a view to crossing the Atlantic to the United States 
make the 


German 


late summer. He 
thirty 


ships are to be 


in the 
in from 


expects to trip 


to sixty hours’ time 


distributed 


War- 
along the course to aassiat 
the airship in case it is obliged to descend. 
Supporting Wheels for Aeroplanes.—-Harry A. Orm: 
of Wesley Heights, D. C., has 


No. 1,065,389, for an aeroplane in which the wheels 


secured a patent, 
which are pivoted to the 
that 


dire evions, 


are mounted in frames 


plane of the aeroplane so they can swing out- 


wardly in opposite means ‘being provided 


for elevating the wheel frames outwardly and _ later- 
the operation of the 
Flying 
of Mexico, has 


ally in apparatus. 
Machines. Fred- 
patented No 


machines in 


Device for 
Dufwa 


Equilibrium 
erick William 
1,065,033, an 
which a 


improvement in flying 


rudder is mounted to swing sidewise and 


a swinging car is connected by a flexible connection 


with the rudder so that a side dip or inclination of 


the machine will automatically swing the rudder to 


re-establish the equilibrium. 


Improvement.—Halvor Olsen Eiane 


Cal., has 


An Aeroplane 
of San Diego, 
which there 
a horizontal adjustable plane which may be 


patented an aeroplane in 
is provided in connection with a frame 
adjusted 
by means of spaced vertical planes which are mounted 
lateral 
air and are operatively connected with the adjustable 


for bodily movement in a direction by the 


horizontal plane. The patent is No. 1,062,772 
New Steering Gears for Aeroplanes.—In patent 
No. 1,062,055, to Rene Tampier of Paris, France, 


is shown a steering mechanism for aeroplanes in 


which the rudder 
vertical axis 


is capable of movement abeut a 


horizontal and also 
itself 


its several 


and about a axis 
about an oblique axis which is movable, the 
rudder 
by means of two hand wheels and bearing mounted 


at three 


being controlled in movements 


triangularly arranged points so it can be 


actuated as above described. 

An Aeroplane Flight from England to India wiii, 
says the London Times, be attempted next October 
by Mr. G. M. Dyott, who is now making cross 


South 
contingent 


flights in America; the 
however, 


fund, 


country undertaking 


being, upon the completion of 


a guarantes which now amounts to about 
£1,000. The route 1s by of France, 
Sicily, Alexandria, Cairo, Khartum, Aden, 
Karachi At the end of the flight it is proposed 
to present the Government of 
India. 


No Royalties on 


propose d way 

Suakin, 
and 
acroplane to the 
do« s not 


Wright Machines.—-It 


seem to be generally known that the Wright Com- 
pany no longer charges royalty for the use of their 
machines for exhibition flying As a matter of fact 


no flying royalties have been charged sinee January 
Ist, 1913. The Wright 
cause of the greater competition in the 


this year, to give 


Company has decided, be- 


exhibition 


business their patrons still greater 


royaity for 
that the 


have the fre« 


discontinuing the charge 
This 


machine will 


advantage by 
exhibition work. 
of a Wright 
stricted use of the machine. 


means purchaser 


and unre- 
patent No 


T . 
exas, 


A Texas Flying Machine Patent.—In 
1,056,772, Frank M. Bell of El 
a flying machine of biplane form 
located below the lower plane 


Paso, shows 


with two engines 
and two concentric pro- 
peller shafts each equipped with a propeller and located 
between the two planes with gearing from the engines 
to the shaft, and each engine operable to drive the 
corresponding shaft and propeller independent of the 
other engine and propeller; also a vertical shaft with 
a propeller and a clutch for connecting one of the engines 
to drive the vertical shaft, both planes having openings 
shaft 


pass freels 


in line with the propeller on the vertical and 


through which openings the air may when 
the machine is moving up or down 


Pilot Statistics.—The International Aeronautic Fe 


eration has recently published its annual bulletin, and i 





contains a list of aeronauts in all countries who are regu- 


larly entered. Up to the end of last year the number of 


aeroplane pilots is as follows: France, 968; Great 
Britain, 376; Germany, 335; United States, 193; Italy, 
189; Russia, 162; Austria, 84; Belgium, 68; Swiizer- 


land, 27; Holland, 26; Argentina, 15; Spain, 15; Swe- 
den, 10, ete. Pilots of spherical balloons are as follows 
Germany, 9J9; France, 264; Austria, 86; Italy, 67; Bel- 
gium, 55; United States, 42; Great Britain, 32; 
land, 30; Spain, 30; Holland, 17; Sweden, 17 
tina, 13, ete. As to pilots of airships, the 
Austria, 24; France, 23; Germany, 22; Italy, 13; Great 
Britain, 11; United States, 3, etc, 


Switzer- 
Argen- 
number is: 








FFT. Cae 


eaouenathd ete 





NW Aina ia: WO OO” SERIE 0 


at nt 











SCIENTIFIC AMERICAN 








July 19, 1913 








A Floating Pneumatic Elevating 
and Grain Discharging Plant 
By Frederick C. Coleman 


Pi veting 


resting floating pneumatic ele 








tion ha ! thee it i ( 
vice at ! deve ing Get 
man port mh the ‘ ™ if tl mouth 
of the rive } | eva hie! 
was tullt Ni Gebrude See f 
Dresden f ! t Creselischatt of 
kmdei j l ed t | tograph 
ind Olsist i l | ! } 
h there a for boiler and 
engine { iti ether with living 
kiteher ind ivatol rccommodation for 
the fi nd e storage room for 
materials The machinery installation in 
the } ist f one compound ver 
the te ‘ ad ‘ 
ren il rik pet 
ch the ire direct coupled rhe speed 
of the team ¢ ine can be varied even 
when running by wans of a hand whee: 
and re i t if Im the im 
room as the steam engine for driving the 
pPurtnay tthe niet i | tpypuar ifus 
the Lenz and boiler feed pumps and a 
pecia vine for tl roduction of light 
ind power, which ilso of vertical type 
and coupled direct There is also a third 
steam engine witli belt drive for a na 
avi no t produc ™ ‘ energ fol 
power pury | engines, pumps and 
we rece m from the boiler 
arranged « t el lhe-roem ind 
‘ | ‘ ul i l itm pheres 
I the lef 1 the right of e boiler 
r mn re t! t s t dl sthe iter 
tank. from ni the boiler ire fed. 
S4bove the engine i 1 the iror ist 
which carries the pneumatic transp« ip 
paratu iw hing machines As may 





illustrations, a por 





tion of mi ( vered with sheet 
iron and is | ided with staircase, plat 
form, winds d et ind the whols 
is well Tf ! I iting pontool (on 
the top of t ‘ it the platform leve 


ure placed the receiver and discharger of 


the transport installation, and to these are 


connectea four ¢ ving tubes which are 


made movable both vertically and hori 


zoutally, and are fitted at the ends with 


suction nozvies so that the amount of air 


carried up with the tin can be regulated 





to a nicety Pipes are then led from the 
receiver tf the pumps and air vessel 
which are fixed on the side of the tower 

To meet delays which might oceur dur 
ing velghing ypperation or by disturb 
ances in the air lock, there are provided 
inlet valves a wel is automatic safety 


valves, arranged in the air tubing and air 


chamber, which come into operation when 


the normal working pressure is exceeded 


In the air chamber is also an arrange 
ment te prevent grain being carried ove 
into the same lo prevent any dust en 


irranged in the in 


tering these the 


terior f the receiver nd discharger a 
patent dust-collecting arrangement rhis 
eparates the dust from the grain, and 
allows them t mix only after the latte! 
has passed through the vacuum chamber 


f the receiver \ special advantage of 
this arrangem that complicated cloth 
or water filters are voided, and thu 
there is a creat iving of space and labor 
The ~whole installation is very simple and 
entirely automatic. Below the receiver is 
the discharging device, which is adjust 
nite ind drive b in electric motor 
rhe enrrent is rewulated by a switchgear 
et at a ech ad resistance ind if thi 
| cceeded ict ippe under abnor 
mal conditio: the mowe is automate 
ally switched off » that both discharger 
and motor ten wor y Beneath the 
discharging dev an iron hopper is ar 

gi wit 1 double idle from whicl 
he grain is fed into an automatic weigh 
er Thence tl erain is by wht into al 
other hoppe d ti eans of tel 
scopic I ad irged it sma 
hoats 

The p t is arranged take ick 
ing machine fa < i 4) toms per 
I md vy ‘ tv stenme ind load 
lights mt ite [ 120 tons 
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View showing elevation of the floating grain discharger operating in the 
pneumatic transportation of grain. 
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\ municipal ultra-violet light installation for the sterilization of 
drinking water. 


——_—__—___ 


in the same time. In all working and 
living compartments of the elevator, elec 
trie lighting and steam heating are pro 
vided, and the signaling arrangements for 
between the 


communicating different 


working positions are specially designed. 


Purifying Water by the Action of 
Ultra-violet Light 
By Dr. M. von Recklinghausen 


T is highly important that a good drink 
ing water shall be free from microbes, 
because many disease germs, such as the 
cholera, ete., are 


bacteria of typhoid, 


transmitted by water. A single person has 
caused infection to springs with typhoid 
and thus caused epidemics in which many 
people died. Hence modern hygienies de- 
mands, first of all, sound drinking water 
for public distribution as well as for pri 
Many springs deliver good whole 
their microbic 


vate use. 
some water, very low in 
contents, particularly in bacterium coli. 
How can these sources deliver pure water 
if they are supplied with water from riy 
ers or effluents heavily charged with the 
Simply by 
Nature 


refuse of towns and villages? 
following the methods of nature. 
employs two means for purification. The 
daylight on 
water. It 


first is the action of sun or 
the microbes floating in the 
has long been known that the sun has so 
strong a bactericidal effect, that rivers are 
purified some miles below the entrance of 
city effluent, so that the water contains 
scarcely more microbes than before enter 
ing the city. 

The second means employed by nature 
for purifying water, is filtration over nat 
ural sand beds, such as river alluvials, 
thereby mechanically freeing the water of 
suspended matter and of germs 

Until latter 


has been artificially employed. F* 


recently only the process 
r nearly 
years water plants have been pro 


filter beds so that the 


eighty 
vided 


water which they deliver is nearly always 


with sand 


physically good In other words, it 


is free from suspended matter Bac 


teriologically, however, the water is not 
mod 


always up to the standard which 


ern hygienics demands For instance, 
Miquel, the famous French water hygien 
st, demands for water of the very best 


higher 


quality a microbic content not 
than ten per cubic centimeter. And the 
number of bacterium coli must not ex- 
ceed ten per thousand cubic centimeters. 
To obtain such results the first one of the 
above mentioned natural methods of kill- 
applied ; 


ing microbes is now practicaily 


namely, exposing water to a_ strong 


light. The strong bactericidal or steril 
izing action of the sunlight is due to the 
ultra-violet rays in the solar spectrum. 
Hence, we must choose a light which is 
extremely rich in these ultra-violet rays. 
We must “artificial 
In the quartz mercury vapor lamp, 
followed the fundamental 


Hewitt in illuminating 


create a miniature 
sun.” 
which closely 
work done by P. C. 
mercury vapor lamps, such a source of 
ultra-violet rays has been found. 

water 


Purification, or sterilization, of 


by ultra-violet rays has become increas- 
important within the last three 
The form the 


basis of the water steriliZation by mer 


ingly 
years. principles’ which 
cury quartz lamps are as follows: 

First. Water, penetrated 
by ultra-violet rays, may be exposed in a 
thick layer to the rays. But the water 
matter. 


being easily 


must be free from floating 
Usually it must first be filtered. 

Second, The apparatus must be so ar 
ranged that the ultra-violet rays are pro 
duced with a minimum of electric energy ; 
also the ultra-violet ray lamps must have 
an economical life. 

Third. 
structed that the 
ultra-violet light 
other words, as little 


The apparatus must be so con- 
maximum amount of 
enters the water. In 
light as possible 
should be lost. 

Fourth. The apparatus must be so con- 
structed that the water passes under the 
influence of the strong light several times. 
This is effected either by leading the wa- 


(Concluded on vage 57) 
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‘ Riflemen’s counter, with a panel removed to show the 
recording mechanism; recording lamps at the left. 
: 
M e . 
| | Shooting at Moving 
. 
Projecting mechanism, showing the fingers that Pictu res Rear of the steel screen, showing the steel balls that 
make contact through perforations in the film. close the electrical circuits. 
al 
W ILD game hunting with no game warden about the vertical and horizontal lines crossing at these points fingers as they drop through the perforations of the 
and open season all summer can now be enjoyed at the particular moment when they will be traversed succeeding picture on the film. The “vital” spot on 
by the city-bound hunter. The happy hunting ground by the moving target. This is done by using sets of the animal never passes out of the sensitive area on 
is at Coney Island, where moving picture animals in contact fingers on each side of the film in the projec the screen. It is not to be supposed that a bullet must 
realistic settings scamper across the far end of a shoot tion mechanism and cutting perforations in the film actually strike the steel curtain at the very point behind 
ing gallery for the accommodation of aspiring marks- through which various combinations of fingers may which the ball is resting. There is no spot on the 
men. The only departure from realism is that the make contact to close the circuit of the corresponding screen that is dead. If a bullet should strike midway 
animals do not fall dead when shot, but by a very parallels and meridians of the screen. between two balls both of them would be thrown out 
ingenious mechanism a record is made of the hits, and As shown in one of our illustrations there are nine ward, making contact with their respective rods. Thus 
the scores of the different rifles are kept separately. fingers on one side to control the parallels and nine between two successive positions of the animal, and 
Two weeks ago the ScreENTIFIC AMERICAN described fingers on the other to control the meridians. These through which by the illusion of the kinematograph the 
the moving picture targets used for the training of fingers operate in pairs of various combinations to close animal appears actually to move, the screen is sensitive, 
sharpshooters in the British army, in connection with the circuit of relays which in turn operate to energize and should a bullet strike any intermediate spot, a hit 
which a ind actuated mechanism would be recorded. In other words, 
is employed to arrest the projecting a — —_—__—___— _ there is never a time when the illu 
lantern for an instant as soon as a sion makes it impossible to score a 
shot is fired, so that the result may hit. 
be determined by noting the tear The hits and misses of each 
in the scree! The fundamental marksman are recorded by a series 
difficulty with this system of mov of lamps located before and above 
ing targets lies in the fact that the him. The circuit to these lamps is 
animals appear to move, whereas closed through his own gun Elec 
they do not actually move, but are trical connections to the different 
merely seen in different momentar | guns are made through a light flex 
ily fixed positions. For instance, an ible cord which does not interfere in 
animal which occupies a certain posi the least with the shooting. The 
tion in one picture may in the very contact is made at the hammer 








next picture occupy a position sev- 
eral inches awa) The eye supplies 
the illusion of moving from one spot 
to the other, while the picture ani- 
mal does not actually traverse the 
distance. If the rifle is fired when 
the animal appears to occupy a 
point intermediate between the two 
actual positions, it will strike the 
screen between pictures, and a miss 
will be recorded. This difficulty has 
been very successfully overcome in 
the system illustrated in the accom- 
panying engravings, the inventor of 
which is Mr. Eliot Keen. ” 


The screen on which the pictures 
are projected is a steel plate about 
eight feet square and painted white. 
At the b: 


gridiron supports small iron balls hung on short pieces 


ick of this plate a wooden 


of chain arranged so that the impact of the bullet on 
any point on the steel sereen will drive a ball away 
from the plate, causing the chain to cross two rods, 
thus closing a break in an electric circuit. Only the 
rods immediately behind the target are energized, so 
that a will be electrically recorded if the bullet 
strikes the target. Otherwise the apparatus will show 
# Miss. One of the accompanying photographs shows 
the back of the steel screen with the balls attached to 
it and the rods running across it. The balls are three 
inch part The rods run horizontally, but every 
other one is connected with a vertical wire. We may 
liken the horizontal rods to parallels of latitude and 
the verti Wires to meridians or lines of longitude, by 
Which any spot on the screen may be fixed, just as on 
# map. Ilaving determined the latitude and longitude 


of the different points that will be oceupied by 


remains to provide means for energizing 


the — 








and broken 
An 


device 


when the gun is cocked 


when the gun is fired electric 


ally ratchet 


the 


operated steps 


of 
the 


from terminal 
lamp to the 
circuit. A 
to 
rifle is connected 


a brush one 


terminal next 


on 


| lamp timing device is 


circuit breaker 
to its 
When 


device 


| used operate a 


Every own 
“stepper” and scoring lamp 
the fired, the 


closes the circuit connecting the 


gun is timing 


steel fi 





gun with the 
for a 


If the shot is a hit during this inter 


ticular 


contacts fraction of a second 





Relay board actuated by the contact fingers and energizing the rods behind 
the screen. 


By using intermediate relays, 


to control 


the corresponding rods. 


nine fingers are enough three or four times 


as many rods. 
In preparing a film it is thrown up by 


means of a 


weak light upon a chart which shows the location of 
the wires and the balls of the large target board. The 


operator looking at the projected image of the first 
picture of the film sees by the chart what wires must 
be connected to the current to sensitize the animal in 


the picture. Having determined its latitude and longi 
tude, the edge of the film is correspondingly perforated 
with two holes on each side, then the next picture is 
similarly treated, and so on until the entire tape has 
been perforated. Only a momentary impulse may 
through the fingers because the film comes to rest for 
but an instant, and then 
trical contact through the perforations. 
a device is providede which automatically keeps the rods 
energized until the next impulse is passed through the 


pass 


moves on, breaking the elec 
Accordingly 


val an impulse lights the lamp bs 
throwing a switch If the shot is a 
miss the timer cuts the connection 
after the proper interval and the 
lamp stays dark. The gun cocked 
for the next shot steps the brush to the next lamp and 


Any number of rifles can be used, for the inte: 


val required for an impulse to reach the lamp of 


so On 
each 


gun is hardly appreciable. 


Automobiles of the Paris Fire Department.—-The 
Paris fire department to 


intends double the capacity 


afforded by its present automobile fire engines, by the 
use of fifteen automobile fire pumps which will be of 
a lighter design than the ones already in use The 
new engines will carry six men instead of fifteen. (na 
the wagon truck is mounted a 100-gallon tank so us to 
afford an immediate water supply for the hose se that 


a stream can be put on the fire at once, while the con 
nection is being made with the fire plug rhis type of 
light engine is especially intended for fightir le 
ate-sized fires during the daytime. The number of 
automobiles used by the chief firemen ‘iso to be 


increased 





_ — 
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some of the conditions required by steam surface lines. 
one of these being the ability of the device to work 
under all weather conditions and to be impervious to 
either sleet or snow 

Inasmuch as the approval of the Interstate Commerce 
Commission would be necessary before the New Haven 
would feel justified in putting a stopping device in regu 
lar operation, the requirements laid down by the Train 
Control Board have been adopted as well as eight addi 
tional ones made necessary by the peculiar conditions 
of the New Haven lines 

Of the 704 devices of which plans and models have 
been submitted thus far, it is announced that not one 
has met condition No. 1, which reads: “The apparatus 
should be so constructed that the removal or failure 
of any essential part would cause the display of a 
stop signal and the application of the train brakes 
and if electric circuits are employed, they should be 
so designated that the occurrence of a break, cross, o1 
vround, o1 i failure of the source of energy in any of 
the circuits, should cause the display of a stop signal 
and the application of the train brakes 

\ few of the devices already submitted might be per 
fected, it is said, so as to meet this requirement, and 
no doubt this will be done \ very large percentage ot 
the devices have failed te embody any speed contro 
feature, also one of the conditions, this being a pro 
vision that a train at a speed less than a pre-determined 
number of miles per hour might pass the automatic 
stopping device without application of the brakes. Also 


many have failed to meet the requirement that the 


‘k under snow, ice, sleet or freezin 





device should wot! y 


conditions 


nted in the models and 





\ sorts of ideus are repres 


ins now in possession of Engineer Morrison Most 





; 











of them show that the inventors. while intent on ful 
filling some of the eighteen requirements specified in 
the circular, have totally disregarded others, particu 
urly that one providing that the failure of the device 
to work, such as might be caused, for instance, by a 
person tampering with it, would of itself cause it to 
stop the train 

Despite the fact that not all of the requirements have 
been met, the railroad will proceed at once to test the 
more meritorious of the devices submitted. These tests 
will begin the middle of this month, and will take place 
on the western division between Hartford and Newing 
ton. The two automatic stop systems coming the near 
est to all of the requirements will be tested first. One 


s the invention of Gene Webb, and is the property of 


the International Signal Company The other is the 
invention of an engineer of the Union Switch and Sig 
nal Company These will be tested out practically at 
the same time by the Lackawanna road Both make 
use of an electric current picked up from a third rail 
The tests of these and other systems submitted may 
take a year, as it is necessary to see how they meet 
all weather conditions. A locomotive will be equipped 
with each device and operated over the track selected 
and on which the stop has been installed 

Obviously no award can be made until the expiration 
of the year 1915, as until then every inventor who. has 
entered the competition has a chance so to perfect bis 
device as to make it acceptable. The reward, under 
the conditions announced, is to be paid on the orde: 
of the Interstate Commerce Commission, the Massachu 


0 
Wireless and Sound Signals as Aids to H meter, and the times of arrival of those 
Navigation from the submarine bell by a stop watch. The same 
aviga ervel ted both the wireless tick and the subma 
By Louis E. Browne rine-be ya For the velocity of sound in air at 
| YXPERIMI d I emperature f 6S\% deg. Fahr. a speed of 1,152 feet 
. { ‘ > W t | nd is used, and Dorsing’s determination of 
led { é ir the velocity of sound in water as 4,794 feet per second 
oe le ! ‘ I it 66 dew. Fahr is adopted 
! f I ( Interval of time between the receipt of the wireless 
‘ d bell signals multiplied by the velocity of sound 
. ! rough the water will give the distance of the ship 
Depart from the spot from which the signals are sent within 
it : cle eri three r four hundred feet 
I} ! kor nstanes 
a . . Time between wireless and bel $f seconds 
! ' : Phe Velocity of sound in wate1 1.794 feet per second 
‘ ! ) ‘ , Sta 
' . . ed t che . Distance of ship from bell 19,176 feet 
wi | ‘ I 1 the t v 
Further tests are to be conducted by the Navy re 
ding e perfecting of the submarine signaling sys 
. Sten , Foreig itions have done much more to develop 
stem of signaling than has the United States 
It = bet reported to the Department of Naval li 
: a ° sen ; ne cat telligence that some of the big German ships can find 
= ‘ their way into the harbor at Hamburg and up the river 
means of the submarine bell and fog whistle checked 
j aera eo 
rvati 
© sp The Competition for the New York, New 
a wae Haven and Hartford Railroad Com- 
de pany’s Automatic Stop 
er makli ‘ t | t YHARLES S. MELLEN’S offer of $10,000 for the 
at tL ‘ I C hest automatic stopping and speed control device 
ard dn mld ifely arrest trains disregarding tixed 
f 
| 
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Actual course of the United States steamship “Washington” and course as plotted by fog horn and submarine bell. 
Sgusis from the tightship « ted of simultaneou signals, expired ou July Ist. On that date 2,816 persons 
iguals from the ireless-telegrap! paratus and the in all had entered the competition. The applicants rep 
“ubmarine-bell at the instant when the steam fog resent every country, including China, Japan, and Aus 
whistle gave a \ tel t llnute the tralia 
maximum tuter { the tin vy device attached While a total of 2,816 persons have responded to the 
to the whistle pern dit t ct 1 sound blast was original offer and may be said to have ei tered the com 
blown from the f vi ‘ At the tant the whistle petition, only 704 of the applicants thus far have sub 
biew, t wirel " or flashed tic of two o1 mitted plans in reply to the circular sent to each ap 
ree seconds durat ads the e of the striking plicant giving the conditions and requirements of the 
ue inn hie u ' ‘ ‘ t ped This competition. This does not eliminate the others because 
wis ‘ f tw the conditions prescribe that to be acceptable a device 
exhaustive I hres v must be adopted for general use by either the New 
i wl re « ‘ vhtshi lave the Pennsylvania or the New York Central 
I'he ‘ ime ‘ the oads “within the years 1913, 1914, or 1915." Conse 
trawi rh ‘ ‘ ‘ t espect juently any inventor who got his name on the list of 
e light if ‘ ‘ iveled ipplicants on or before July Ist has the right of quati 
dl i t i il of ing until January Ist, 1916 
i lertzi ! rine rhe amount of labor involved in President Mellen’s 
" i | f ar ffer may be estimated from the fact that C. H. Morri 
‘ . d dasi e the deter on, chief signal engineer of the New Haven, who has 
1 l ed d md etweet been placed in charge of the competition, up to July 
t ! e Het i ‘ 1 the ist had written 4,062 letters, and 1,483 copies of pat 
sign fror f ! ‘ ected by ents had been obtained from the Patent Office 
dushe One of the reasons underlying President Mellen’s 
\ maa t t he ffer was the fact that at the present time there is no 
( if 1utomatic stopping device in regular operation on any 
tearmi t ight f the steam surface roads of this country, though some 
it the bh xyM ! u ids are conducting experimental tests The New 
e } t Haven road, however, is the oniy road which has thus 
rhe wil i l the throug! far offered a reward to inventors for such a device 
md the submarine 2 = were t but four times The stopping devices operated on some elevated and 
Che les al of e wireless signals and the subway lines, notably in the New York subway, while 


neane of 


effective on such lines, have not been designed to meet 


setts Railroad Commission and the Connecticut Publix 
Utilities Commission 
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Curresyondence 


editors are not responsible for statements 


[The 


made in the corre spondence column. Anonymous com- 


munications cannot be considered, but the names of 


correspondents will be withheld when so desired.) 


Lifeboats Which Can Be Launched on 
Either Beam 


the ScrentTiric AMERICAN 


To the Editor of 
With reference to the 
your interesting journal of June 7th 


that the 


article appearing under the 


above heading in 


last allow me to correct the statement 
Fluching steamers are owned by the Netherland 
State Railways These steamers are owned and 


operated by a separate corporation, namely, the 
Zeeland St« 
At the 


tion to the fact 


amship Company 
time I would like 


that the 


same to draw your atten- 
lifeboats 


vessel, has 


devices by which 


can be launched from either side of the 
steamers of the 
this 
Flushing, have for 
Ancther life- 


introduced on the Flushing 


not only been installed on the night 


Flushing 
running 


line, as day steamers of company 


between Queenboro and 


a long time been similarly equipped. 


saving device has been 
situated 


level. 


stopped for 


steamers, namely, an accumulator battery, 


above the 
should be 
taken up 


wireless room far water 


near the 


ship’s dynamo 


4] 
In case the 


any reason, its work is automatically by 


this accumulator battery, which develops enough 


power to keep the wireless apparatus in operation 
for about eight hours after the dynamo stops. 
New York city C. Bakker, General Agent. 


The Inventor and Price Fixing 


of the AMERICAN: 


with very 


To the Editor 

I have read much gratification 
on “Benefits of Our Patent System—the 
Monopoly and Patent 


OSCIENTIFIC 
the article 
Difference 
Protection,’ by 


Jesse 


Between 


B. Fay of Cleveland It seems to me that no one could 
read this article without getting a very clear idea of 
the difference between the illegal monopoly and the 


granted by the patent system. The article 
excellently supplements the 


monopol 
vindication of the patent 
monopoly set out in the minority 
Oldfield bill. 
Referring to the 
United States declaring that the 


report accompany- 
ing the 
decision of the 


recent Supreme 


Court of the patentee 


has no right to control the price of the patented article 
after the 


me that 


ownership has passed from him, it occurs to 


there is a misconception as to what actually 


takes place in the sale of the patented article where 
the patentee fixes the 
the seller 


bee n done 


final selling price. In such case, 


retaining the right to fix the price, as has 


1 safety razors and other things, it is clear 


to my mind that the patentee or seller has not parted 


with his complete title in the article He retains enough 
ended articles to entitle him to say at 
shall be sold 


The transaction is very akin to 


of title in the 
what price the articles 
much conditional 
sales, well recognized in common law, where the vendor 


retains title in the articles of merchandise until he has 
fully received his pay 
so far as the 
bought the 


remnant ol 


and yet for all practical purposes, 
merchant is concerned, he has 
this 


owner ol 


endee or 
goods outright. subject, of course, to 
left to the vendor If the 


to fix the 


title 


4 patent retains the right selling price, he is, 


In & Similar manner, retaining a portion of his title that 


would legal give him the right to dietate the selling 
price 

Unless the patentee Is able to control the price at 
which his goods shall be sold, the value of his monopoly 


Is gone, a fact that has been abundantly preven in the 
history of 
hands of price 
like This 
abundantly manifested by 
that it is not 
further 

If the 


many patented articles getting into the 


cutters, as department stores and the 


phase of the however, has been so 


ease, 


much previous discussion 


necessary for me to suggest anything 


recent decision is final, it seems to me it is 


worth while for those interested in patent matters to 
work for restoration of the right of the patentee to 
fix the final selling price C. W. Dickrnson. 


La Crosse, Wis 


The Maximum Parcel 


To the Editor of the 

In your number of 
Becker has an interesting 
maxim ircel that 


portati ler the present 


AMERICAN 
17th, 1913, Mr. Joseph 
communication 


ScIENTIFIC¢ 
May 
on the 
can be accepted for 


Post 


trans- 


Parcels regula- 


{ c ‘ : 
tons prescribe that the sum of the girth 
and lengt must not exceed 72. inches. Very 


likely My 
tions 


Be eker's 


interpretation of the regula- 


agrees with that of the Post Office Depart- 


ment, but I venture to that it is not 


with the 


point out 


consistent wording of the regulations, 
length the 


between the 


which say ‘“‘in dis- 
tance in a straight 


the parcel shall be taken.” 


measuring greatest 


line two ends of 
If we have a rectangu- 
lar package and take as its length the perpendicu- 
lar distance between the planes of the ends, we are 
using for the length not the ‘‘greatest’’ distance in 
line 
between the 
straight 
of a rectangular package is obviously 
of the 

In this case the largest rectangular package that 
literal 


two ends, but the “least’’ 


The 


between the 


a straight between 


distance two ends. greatest 


distance in a line two ends 


the diagonal 
solid. 
under the wording of the 


can be accepted 


Pareels Post regulations is, using dimensions to 
three decimal places, 10.286 inches square and 
27.214 inches long on an edge; the diagonal being 


30.857 inches. Such a package will contain 2,879 


eubie inches only. 

The very largest volume that can be accepted 
for Parcels Post transmission under the regulations 
will be a cylinder with spherical ends, as indicated 
in the inclosed sketch which gives an axial section 
of the solid. The diameter of the eylinder will be, 
to the third decimal place, 14.106 inches, and the 


length of the side, to the third decimal place, will 
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The maximum parcel. 


be 23.821 inches, the cubical contents being 4,032.19 


inches. 

The problem of the maximum volume _ was 
recently printed as a puzzle in a New York news- 
paper, and a right cylinder with plain ends was 


was open to the 
that 


greatest 


solution. This solution 
pointed out 


length 


given as a 


same objection above, namely, 


figure the was not the 


straight line 


for such a 


distance in a between the two ends, 
but the least distance in a straight 
the two ends. D. W. 


Washington, D. C Naval Constructor, I 


line between 
TAYLOR, 


I.S.N. 


Grant Linton Replies to Mr. Hanna 


To the Editor of the Scientiric AMERICAN: 
Your ssue of date May 10th 
your correspondent’s criticism of my plan of aeroplane 


is at hand, containing 


supporting surface design discussed in my letter of 
March 10th 
Mr. Hanna claims that the sustaining force of the 


itself an element in the 
This is 
besides the one system of forces, namely, weight balanced 
by the lift, 
there is the pressure 
balanced by the sustaining cord, which latter 


wire or cord constitutes of 


equilibrium of the forces. indeed true; for, 


vertical component of the air pressure or 


horizontal component of the air 
or drift 
system the writer omitted to mention in order to avoid 


Mr. 


these two distinct and entirely separate sets of forces. 


complexing the problem. Hanna has confused 
Thus, the only appreciative effect the sustaining cord 
upon the vertical system is that 


which 


eould possibly exert 


eaused by its own weight, of course would be 
negligible. 

Mr. Hanna challenges my assertion that the air is 
flowing horizontally at the forward edge of the fabric. 
Is it that when the writer used 
the term horizontal he did so only to indicate the general 
direction of the line of flow of the air stream? Whether 
the direction of flow were horizontal or slightly divergent 
from the horizontal could not have a detrimental effect 


necessary to mention 


upon the proper working of the fabric. 
Mr. that at 
than there will be a 
the absolute lift of the air pressure, but an increase in 


Again, Hanna avers greater angles of 


incidence 30 degrees decrease in 
the absolute drift, 
Now 


farther down in his letter that 


instead of a proportionate decrease 
Mr. 


“5 degrees is about the 


in each ease. we have Hanna's word for it 


maximum (angle of incidence) now found in efficient 


aeroplanes,’’ so that this fact then precludes the pos- 
sibility of the exception cited having any effect upon 
the feasibility of the plan proposed.” 

Mr. Hanna’s confessed ignorance of the truth ¢° my 
that “in both 
efficiency could only be obtained by 


of the cord,” is hard to reconcile with his own declara- 


statement classes of vehicles the best 


altering the length 


tion that ‘‘the late A. 
trivance called the reach reef, which enabled the curva 


Cary Smith, by means of a con 


ture of a sail to be varied manually at will, succeeded 
increasing the speed of a number of 
Evidently Mr. 
the fact that exquisiteness of detail is just as an important 


in substantially 


racing yachts.” Hanna is unaware of 
matter, and more so in theedesign of the aeroplane than 
in the design of the sailing yacht, or that refinement 
of existing models constitutes of itself the chief hope 


of the student of the heavier-than-air machine 


As an answer to Mr. Hanna’s contradiction of m) 
statement that ‘full speed when once attained is as 
regular as that of the highest types of machinery, 


the writer would cite as a particular instance the per- 
Vedrines, the 
for the Gordon-Bennett Aviation Trophy, at Clearing 
Ill., September 9th, which Major 
Samuel Reber says Vedrines 


made his fastest lap was 106.3 miles per hour, and that 


winner of the last contes! 


formance of 
commenting upon 
“The speed at which he 


at which he made his slowest was 103.2 miles per hour 


the maximum percentage variation in speed 


LS per 


made in any lap from his average speed was 
regulation obtained 


automatic 


cent, or in other words, a speed 


only in the highest types of machinery 
As for the reference to reports of tests made on a Zodiac 
that the 


biplane is by no means acknowledged the most highly 


biplane, let the writer inform Mr. Hanna 


specialized type of the heavier-than-air machine; also 
that though ‘“‘the ability to vary the speed of horizontal 
flight within wide limits is a most desirable quality of 
the aeroplane,” this feature (as attained at present 
is only a proof of poor design, or at least of inefficient 
running. 

As an authority for 


“the belief in 


the only correct basic curve for wing sections,” 


the parabola as 
which 
Mr. Hanna takes exception to next, the writer eould 
quote no other than the Montgomery, whom Mr. Hanna 
How Mr 


eonstruction 


mentions so often in his letter. Hanna could 


have put any other 
than one identical with tae belief held by the 


himself is a 


upon mys meaning 
gentieman 
mystery to the Not to 


present writer 


would hye 


further intrude upon valuable space in what 


mere reiteration, therefore, the reader is referred to 
the last paragraph of the letter in which the plan was 
originally proposed, where he will find the tinal answer 
to Mr. Hanna. 

“When Mr 


of fabric suspended by one edge in a 


Hanna says, “I have often observed a 


prece eurrent of 


air, and I never saw one piece rise to a sufficiently acute 


angle of incidence for aeroplane use without beginning 


to flap or undulate,’’ he shows clearly that he has failed 
to grasp even the fundamental principle of the pl: 


for the 


an 


undulating of the fabiie mentioned by him 


obviously could oceur only when the speed of the air 


is such that the pressure exerted by it upon the fabric 


is vastly greater than the weight of the fabric itself 
This condition is commonly seen when a piece of flexible 


uded 
and it is quite 
the con 


fabric (necessarily very light unless loaded 


Is Suspe 
in a wind of even moderate velocity; 


clear, from his own description, that this is 


dition Mr. Hanna had in mind when he made the 


statement quoted above. Then again Mr. Hanna fal! 


into a very grave error in assuming that, because th« 


upward component of the air pressure is uniform! 
over the surface, the total air 


Here he 


effect of the horizontal or drift component of the pressure 


distributed 


presse 


likewise fails to take into consideration the 


In making a distinction between the two surface 


of the 
particular 


wing, Mr. Hanna has introduced an entirel 


new which for simplicity was omitted 


the writer. The “single” surface is, of course, a com 


promise between the two possible best efficiencies of 


upper and lower surfaces; but, in consideration of 


the fact that, despite its undoubted inefficieney, 


himself 


man 


aeroplanes use this type of wing, the writer felt 


well within his rights in limiting an explanation of th 
application of the plan to this type alone. However 
if Mr. Hanna really desires an answer to his quer) 

writer would suggest subjecting the upper and 

surfaces singly to the air flow, and then comparing 
the forms thus obtained (as regards angle of incidenes 
ete.) for an adjustment of relative loadings, and then 
joining the two together in the construction of a rigid 
plane. This system would have the added advantage 
of eliminating the modifying influence of the bars of 


Mr. 
attached on the side of the 


metal objected to by Hanna, for these of course 


could be fabric oppo 
that being subjected to the action of the air stream 


Mr. 


an analogy 


Hanna has failed to point out in his letter wh 


} 


between the action of the sail and the pr 


posed plan of aeroplane supporting surface desig: al 
The reason for this, as well as the 
Viaicu 


fabric is, as wa 
Lowell of 


not be admitted. 
failure of the 
of flexible 


suggested to me by Mr. Gu 


reason for the monoplane hiel 


employed wings 
Boston, that 
limited in a direct applicatio 


whereas we obviously are 


of the plan to one point of suspension of the fabric, in 


the monoplane experimented with there were necessaril 


two, and in the yacht sail there are at least thre« 


Grant Li 


Jowmanville, Ontario, Canada. 
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A Machine for Blowing Window Glass 


The Remarkable Sievert Process 














































Cott ethod of blowing window gla the of attaching the blowing-head to, and detaching it from is balanced by a counterpoise F, attached to a second 
i ular " f semi-liquid he ring which carries the glass cake or cylinder, by a wire rope that runs over the pulleys L? and around the 
glass gi nd, | i mechanism capable of withstanding frequent and in- winch @ in a direction opposite to that of the first 
hrou ‘ 1 reheating the gla inter tense heating. This problem has been solved brilliantly rope. Safety clutches prevent the fall of the frame 
va ! the i into a rt ( \ | placing in the rim of the. blowing-head a cireular with its load of glass in case of rupture of the rope. 
1 When this cylind 1 The blowing-head B is attached to the lower end of a 
, d i is s eng l ™ _ — hollow vertical axis W, the upper end of which is 
t t ‘it a of gzias heating ad 2 connected, through a stuffing-box, to a compressed air 
oe conduit This axis can be rotated by the motor G. 
proce f} ving window gla | mounied in the sliding-frame. The glass cylinder sus- 
machir ' been em ed successfu it pended from the blowing-head can thus be turned 
' ; a er cake of . i slowly without interrupting the blast of compressed 
air Under the blowing-head and imbedded in the 

' . y t ground is the deep heating drum /’, with its wider and 
pli ’ ead ¢ « ected wi ‘ dome-like top / The lower part of the drum is not 

n the ring and attached t heated, but the dome contains a ring of zas-burners 0, 
ed sutlicient the l by means of which any zone of the rotating glass cylin- 
the « y ear rt t der can be heated at will by lowering the cylinder more 
t! ‘ y whic being in pla ‘ di or less deeply into the drum. The top of the heating 
tint f h the ring nd assumes the form of | drum can be closed by sliding over it the cover plates 
tl en blow into evlindrical form | D* D*, which are moved by a third electric motor. By 
P i roduced the pipe s The means of a fourth electric motor a car carrying a 
- t 1 ch cna employed for |} ing wooden bed-plate and traveling on the rails C ean 
} f kinds, | esses the f quickly be brought under the glass cylinder to support 
i its lower end, if necessary. The cast cake of glass is 
r ’ f ft evlinde I PSNe j brought beneath the blowing-head by a second ear, 
t i | ng-head diminishing the | which travels on the same rails. The starting levers 
. ed or re-melted of the four electric motors, the lever which makes and 
\ d may be of any diamete i breaks the circuit of the electro-magnet on the blow- 
ke nd vess f extraordi ing-head and the tap for the compressed air are placed 
together in an operating stand beside the main frame 
’ r flat objects can be of the machine, so that one man can easily control 
R - weed f gia b owing and regulate every operation. This arrangement gives 
nold g a ‘ f the process a great advantage over all entirely auto- 

t matic methods of producing window glass. 
‘ ’ d juired f he tediou pera we | The manner in which the cake of glass is fastened 
f f i by wo! g the ae | to the carrying ring and the blowing-head is shown 
rane z re saved, a , ‘< Ks | in Fig. 2. The ring b is Z-shaped in section, and 
mperature and ¢ sisten is « | ; > ; the blowing-head ¢ carries a circular rabbet d, which 
' rine the Iten gla int ring 4 e tin 4, projects downward When the blowing-head is low- 
! ‘ 4 2? 5 9 ae 2 ered upon the ring filled with glass the magnet mm 
‘ f cake of large area and cor ; : <= Q takes firm hold of the upper or exterior flange of the 
na , i ess a ery irge quantit of i DAA | ring, while the edge of the soft cake of glass is pinched 
Pe ne operation, without wasting - = J tightly between the rabbet d and the vertical web of 
mire the gla to the proper consi Fig. 1 and Fig. 2 (Cinsert).—Sievert’s window glass the ring, and also between the rabbet and the lower 
eDey blowing machine. of interlor flange of the ring. When the blowing-head 

Hence the proce is most suitable for the production is raised, therefore, it carries the ring and the sagging 
of fi hiiex vide-mouthed vessels and very large cake of glass up with it. 
objects genet ind especia of cylinders destined electro-magnet mm (Fig. 2), which holds the ring The whole operation of blowing a window glass cyl- 
to be i ied to sheet gla securely while the current is flowing and releases it inder with the machine is conducted as follows: 

For these diverse uses the process and apparatus instantly when the circuit is broken. The car, bearing the casting plate and carrying ring, 
ha “i us forms An ingenious and elegant Two experimental machines for blowing window glass is wheeled to the furnace, and the ring is filled with 
method of preducing very iarge shallow vessels has were tried, one in France, the other in Austria. The molten glass by means of a ladle, or otherwise. The 
heen dk ed The molten glass is poured on a moist experience acquired with these machines was utilized ear is then wheeled to the blowing machine, which is 
ist felt which is briskly shaken. The glass dances in the construction of a third machine, which was put provided with guides and stops that bring the center 

n the layer of steam evolved by its own heat and into operation in Saxony in October, 1909. This ma- of the ring accurately under the center of the blow- 
spread \ j 1 round cake of small and uniform chine is illustrated in Fig. 1. A fixed frame of ing-head The blowing-head is now lowered on the 
hicks whi is blown by the pressure of the im girders FP, about 30 feet high, supports two ver ring and then raised, carrying with it the ring and the 
prisoned steam into the inverted mold which is brought tical guide-rails 8S, along which the frame FR can slide cake of glass Next, the car is removed, the cover 
dow! it The Dresden inventors have recently up and down. The sliding frame FR carries the blowing plates of the heating drum are drawn aside and the 
patented a rrangement in which the asbestos mat is head B, and is raised and lowered by means of a steel eake of glass, which has now sagged into the form 
mounted on an axis, about which it is oscillated by an wire rope, which runs over the pulleys L’ and around of a bowl, is lowered inte the drum and _ reheat- 
electro-magnetic device the electrically driven winch G. Little force is re ed, while it is rotated slowly by turning the blow- 

The Sievert process was first employed for the pro quired to move the sliding frame, because its weight ing-head When the glass has softened sufficiently 
a tion «¢ rv large glass vessels it is hoisted out of the heating drum 

, } tu ind fermenting vats and blown into the form of a cylinder 
} purpose ipparatus re by turning on the compressed air. The 
embling that she in Fig. 1 is used reheating operation is repeated, if 
but the glass i oured, not on a spe necessary. If the cylinder extends too 
< castil ate it on the blowing rapidly the auxiliary car is quickly 

inverted When wheeled under it to support its lower 

the glass has « led suff nutly the ap end. When the cylinder has attained 
paratus is reinverted and the glass the desired lengih a removing fork, 
cake igging through the ring, is suspended from a carriage sliding on 
blown de int the mold In overhead rails, is brought under the 
this case the ring, which is very large, edge of the carrying ring, which is 
is made i everal part which are released from the blowing head by 
epal i to release the vesse breaking the circuit of the electro-mag- 
ln ‘ he proce » the net. The glass cylinder, thus suspend- 
blowing ‘ d for window glass ed from the traveling fork, is carried 
evera , lange wel re away and deposited in a frame, which 
it \ tu I id and sha is subsequently tilted over so that th 

‘ t a low gz s evlinds j cylinder rests, in a horizontal position 

£ ‘l i ur lence oh supports covered with asbestos. By 

\ der to distribute means of a clamp, which can be moved 
f ve th whole along a rail extending above the row 

net cle place beneat! of frames, the carrying ring is seized 
t} t eati drum of and supported while the upper end of 
' wl either the cylinder, attached to the ring, is 
I ‘ le part it cut off by applying a hot thread of 

mm , ‘ dt ¢ glass. $y the same method the lower 
ine i ‘ ilso nec end of the cylinder is cut off, and the 

ur i 1 method Fig. 3.—First Sievert machine for blowing large glass vessels. cylinder is split lengthwise into two 
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Fig. 4.—The cake of glass, sagging from the blowing- 
head, which has just lifted it from the car. 


or three segments, according to its diam- 


l 


eter. These cylindrical segments, like the 


hand-made cylinders, are transformed 
into plane sheets of glass in the flatten 
ing oven. 

The capacity and efficiency of this ma 
chine were satisfactorily demonstrated by 
its performance during its first half year 
of practical service. The production of 
sheet glass per working hour increased 
from 25 square meters at the beginning of 
this period to 37 square meters at its 
close, and has since risen to 40 square 
meters 4 carrying ring 65 centimeters 
(26 inches) in diameter, yielding cylin 
ders of the same diameter, was used, and 
the thickness of the glass was 2.5 milli 
meters (0.1 inch) The remarkable in- 
crease in production is attributable to in- 
crease in skill, particularly in the avoid- 
At the end of the 
period it often happened that not one of 


ance of breakage 


the 110 to 115 cylinders made in a shift 
of 7% 
largely due to the uniformity in thickness 


hours was broken. This result is 


produced by the construction of the heat- 


ing drum. The hourly output can be in- 
creased by using larger rings and by sub- 
stituting for the ladle a mechanical filling 
system which will keep several rings, 
ecasting-plates and cars in operation, thus 
saving the time (about one minute) now 
wasted in waiting for the cake to cool. 
The actual blowing of a cylinder occu- 
pies only two or three minutes. 

The glass is of remarkably good qual 
ity, uniform in thickness, free from air 
bubbles and with a very even and glossy 
surface. These results are due to the uni- 
form temperature and thickness of the 
“ake of glass, its symmetrical position 
with respect to the air tube and. the em- 
ployment of a vertical heating drum. In 
the common method the ball of glass is 
made up of portions taken up successively 
by the 
likely to be neither symmetrical in shape 


blowing-tube and is, therefore, 
nor uniform in temperature. The hand- 
made cylinder, furthermore, is reheated 
in a horizontal position, and is conse- 
quently liable to deformation, and also to 
scratches, which are entirely excluded 
when the vertical cylinder is mechanic- 
ally k red into the heating drum with 
out touching the latter. 

The new method of flattening also im- 
proves the product. The wide machine 
made cylinder is split into two or three 
longitudinal which flatten 
almost automatically on the hot flatten- 
ing stone 


little risk 


segments 


Hence they are exposed to 
from the iron flat- 
tening rod, the treatment with the polish- 
ing block is shortened, the capacity of 
the flattening oven is increased, and a 
more ¢ and glossy surface is obtained. 

More is wasted (i. e., returned to 


of injury 


Fig. 5.—The car removed and the cake sagged into the 
shape of a bowl. 


















































Fig. 9.—Glass segments stacked beside the flattening oven. 


Fig. 6.—The finished cylinder suspended 


from the removing fork. 


the melting pot) in the new process than 
in the old one, but this loss is more than 
compensated by the saving in wages and 


other operating expense: The new 
process requires comparatively few work 
men, who need not be skilled glass-blow 


ers. 
From the results obtained in the six 
months’ trial of the machine in Saxony 


it has been calculated that the cost of 
producing one square meter of glass, cut 
and packed for shipment, is more than 18 
per cent less with the new process than 
with the old one. Another calculation, 


made independently by a Belgian expert 
and based on Belgian working conditions, 
yields nearly the same result Expert 
ence and the introduction improve 
ments, some of which have been men 
tioned above, may be expected to increase 
the output and diminish the cost of pro 
duction still further 

The Sievert machine can be employed 
in the production of crackled, marbled 
and other varieties of sheet glass, in addi 
tion to common window glass, and it finds 
another important field in the production 
of glass bath tubs, kneading troughs, milk 
1 t 


troughs, wash tubs, acid tanks and other 
large vessels. The operation is lucted 


substantially in the manner described 
above for window glass cylinders, except 
that the glass is blown into a mold, if 
necessary, and the finished vessel is sent 
to an annealing oven instead of to a flat 
tening oven. The production of large 
glass vessels by means of a tilting Wow 
ing-head into which the glass was poured 


has already been mentioned, but the im 


proved machine represented in Fig, 3 
offers several advantages The liability 
to breakage and uneven thickness and 
tension due to the tilting of the mass of 
soft glass is avoided, and the uniformity 
and gloss of the vessel « l i ed 


by repeated dipping into the heating 
drum, while the electro-magnetic suspen 
sion facilitates the entire operation. Glass 
vessels reinforced by wire netting have 
been made with the old machine and u 
still more intimate connection between 
the glass and the netting can be obtained 
with the improved machine and process 

No glass is wasted in blowing vessels 
by ‘this process as the thick rim that 


forms about the carrying ring is left on 


the finished vessel and increases it 
strength. 

The contour of the ring and blowing 
head must conform to the outline of the 


rim of the vessel, but vessels of different 
depths can be blown with the same ring 
and blowing-head, and the diameter of the 
vessel can be varied somewhat by using 
with the 
rings with vertical inward-sianting or out 
ward-slanting web 


same blowing-head ‘ r ig 
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Ara militaris, Chrysotis 


Do Animais See Things as We Do? 


By J. Fidel Tristan, Costa Rica State College 

LL th rved 
Aw | Ty te I é e Diack 
ire « ! ‘ raordina hack ire seer 
im he trop " ! ds (Trochilidae), some 
of then I rT wt ‘ t in many ¢ I he 

i! ‘ te i ! na ! tert ft « eopters 

al f i ] 

Naturalists gene try to explain this variety of 
olor I gh t inter ution of natural selection and 
nimie Whe explanation is offered it i 
j iriab ‘ it animals see ‘things as we do 
The writer tx ‘ tl mal erious difficulties which 
are frequent miet ! hile making uch hypotheses 
would subside if the a tuptior unwarranted by facts 
—that a eyes, tl ghout the animal kingdom, are 
adapted t ; ind tl same seale of ether undulations 
was prudent left aside 

The mal vays of x observed in animals, the 
lmperiou necessity i cle seeing, in very different 
circumstances, either the game or the hunter, are so 
ma fact vhich may cause the sight of animals 
to differ f m ours It well known, for instance, that 


bjects from a distance which 








Some bi ! ‘ 

catises then te i" fot ost in a haze created by 
the atmosphet liffusion of the blue and of the violet 
(ther birds, mamma ind insect begin their quest 
for food after sunset, whe ight contains a high per 
centage of ¢ eme red and infra-red rays, which hardly 
mak I ayn retil In the tropical 
forest, a simple vill fetch an incredible num 
ber of butterfile mi other insects, the existence of 
which could m be suspected during the day 
These facts and 1 the seem to show that the 
eye f son ni bably more sensitive than 
ours t ther extreme of the spectrum, and 
that the relative iminou alue of colors may not be 
for such anima vhat it is for us. The results of the 
fi wing experime recently made by the writer, 
eel to him I wh a iture as to lend additional 
foree to this hynpothesi the following stuffed species 
were placed in a mass of green foliage ira militaris, 
Chysotisa auripalliata ind Conurus petzii, two of them 
being partially or total of such a green color as to 
be easily mistake! it a distance for a part of the 
foliage photographs were taken of the whole 
ope in visible light. one ultra-violet light and one 


in infra-red light, the last two by means of Foucault's 


silver film and guart é ind of Prof. Wood's cobalt 
glass and yellow film. (n the photograph made in the 
infra-red light le green plumage and fur, which do 
not reflect the infra-red, come out a dark spots over 
the clear field of the foliage, which strongly reflects the 
infra-red Here we have kinds of green, which 
look alike to th human eye and which would appear 
is entir differs t in eve which would be some 


what more sensitive than ours to the extreme red 


phed in the same manner is 


(nother! rou tow 
tlso reprodu d umerous differences, seen at 
a glance, give ; ich f how things would appear to 
any eye for whl tine cn le f perceptible vibrations 














4 group of stuffed birds of different species photographed with 
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auripalliata and Conurus petzii photographed by 


ild have been either raised or lowered by even a 


few Angstrom units 
The Longest Aeroplane Flight 
| RINDEJONC DES MOULINAIS, the 


man, landed at 4:20 o’clock on July 2nd at the 


French air 


Villacoublay aerodrome, near Versailles, thus terminat 
ing his wonderful flight of about 3,000 miles from 
Paris to St. Petersburg and back and establishing a 


record for the longest ierial voyage so far accom- 


plished 
of the flight: June 1, Paris 
Warsaw to Dvinsk, 330 


The following is a diary 


to Warsaw, ! June 15, 





mile June 16, Dvinsk to St. Petersburg, 310 miles; 
June 23, St. Petersburg to Reval, 200 miles; June 25, 
Reval to Stockholm, 250 miles; June 29, Stockholm to 
Copenhagen, 330 miles: July 1, Copenhagen to The 
Hague, 385 miles; July 2, The Hague to Paris, 240 
miles 

M. des Moulinais was escorted on the last stage of 


his great flight by French airmen 


Results of the Prince Henry Aeroplane Circuit 
Race in Germany 
pew the third time there was held (in May last) in 


Germany a circuit race by German aeroplanes for 


the Prince Henry cup. This race lasted three days, and 


was flown over a triangular circuit The course was 


Wiesbaden to 
Coblenz to 


from Cassel, from Cassel to Coblenz, 


and from distance of 


Karlsruhe, a_ total 


n the contest, 


354 miles Nineteen machines started 


of which seventeen finished the first stage, four not 
Ten military aeroplanes 
flights. The flight 
‘st day was made under good weather conditions, 
but the difficult 
range of mountains had to be crossed and the weather 


The 


weather 


arriving until the second day 
and three civil pilots made perfect 


the fi 


second day's flight was a one, as a 


was bad. Only ten machines completed this stage 


third day’s flight was made under excellent 


Four military and five civil pilots com 


conditions 


pleted this stage, out of the eleven military and five 


civil pilots that started in the circuit. Following the 
military ma- 
chines only, in which twenty-three pilots started. The 


Pforzheim. 


circuit, two days of scouting were held by 


trip to Strassburg was made with a stop at 
Nineteen aviators landed and re-ascended at the latter 


place and seventeen arrived at Strassburg. Twelve left 


the next morning for the final flight to Freiberg and 


Neubreisach, where landings and reports were to be 


made, and of these nine returned to the starting point. 
The flight 


handed in 


reconnoitering reports made while in were 


at the various landing places and new tests 
were set for the aviators These flights in 


saved the event as far as the military 


scouting 


reality aviators 


were concerned, for in the three days of cross-country 


flying many of the army aeroplanes suffered motor 


breakdowns. In awarding the cups, at the conclusion 


of the circuit, Prince Henry called attention to the 


lack of reliability shown in the motors 


Lieut. Canter on his 57 horse-power Rumpler “Taube” 


monoplane, won the Emperor’s cup for the best per 


formance throughout the circuit, and also the second 


reliability, as well as the Prince Henry 


Photographed with ultra-violet light. 


visible and invisibie light. 


prize for the best performance in the military scouting 


Other important prizes were won by 


100 horse-power Avaitik mono 


competition. 
Engineer Schlegel on a 
a 95 horse-power Gotha mono 


Joly on 
Carganico on a 100 horse-power L. V. G. 
horse- 


plane, by Lieut 
plane, by Lieut 
Beaulieu on a 95 


biplane, and by Lieut. von 


power Albatros biplane. 


The First International Moving Picture Show 
“MRAND CENTRAL PALACE in New York city was 
Biast week the center of the moving picture world, 

More than three thousand delegates from all parts of 

the United States and Europe were in attendance at 

the third annual convention of the Motion Picture Ex- 
hibitors’ League of America, which, in conjunction with 
the First International Exposition of the Motion Pic- 
ture Art, opened on July 7th and lasted until July 12th. 

Visitors at the exhibit saw how films are made from 
the raw material; how the lenses and projectors are 
developed from rough glass and metals to the finished 
product; how the pictures are taken, and last, but not 
least, how the completed film is thrown on the screen 
for the benefit of a public which has ceased to wonder 
at this recent product of science. On the mezzanine 
floor there were four model picture theaters, to which 
admission was free. 

One of the principal attractions proved to be a mov- 
ing picture shooting gallery. Here for hours the visitor 
could fight photographic battles 
African zulus and the sportsman could shoot at ducks 


safely with fierce 
or rabbits flitting on the sereen for all the world as if 


in real life. This apparatus is fully discussed on an- 
other page in this issue. 

Kinemacolor played an important part in 
the exhibit. Not only 
at a booth on the main 
the original natural colors of the subjects were shown 
In this theater exhibitions 


inter- 


pictures 
were the machines demonstrated 
floor, but moving pictures in 
in the kinemacolor theater. 
of the natural color process were given at hourly 
such an 


realized that appa 


diversified list of sub- 


vals. It will be readily 


ratus as this, adaptable to a 
jects, is bound to prove of great benefit to science. 
Although moving pictures in colors were introduced 
something over a year ago a great many improvements 
have been made recently, especially in the color sereen 
through which the light from the projector passes be 
The latest type of kinemacolor 
which per 


fore striking the film. 
machine has a new revolving color screen 
mits of adjustment in order to synchronize the screen 
with the moving film. 

Color Blindness in Astronomers.—Dr. Edward © 
Pickering, Director of the Harvard College Observatory, 
has tested the sensitiveness of the eye to various rays of 
different colors for numerous astronomers by grouping 
their estimates of the light of the stars according to their 
color, as shown by the class of spectrum. The earliest 
estimates, those of Ptolemy and Sufi, show results agree- 
ing closely with those of recent times. Pierce shows a 
marked sensitiveness to the red, and Seidl to the blue 
rays. The latter effect is still more marked in photo- 
graphic plates. All are referred to the Harvard standard, 
shown by the horizontal lines. 
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Photographed with infra-red light 


Photographed with ultra-violet light. 


visible and invisible light. 
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auxiliary reflector in 


Searchlight with 
full-light position. 


Double-reflector Searchlight for Automobiles 
Dy F. ¢. 
om RED in the 


new searchlight of German manufacture which is 


Perkins 
accompanying illustration is a 
provided with a principal reflector and an auxiliary 
reflector The principal reflector is a sphervid glass 
mirror, silvered on the reverse side and having an ex 
ceptionally large aperture ratio, the diameter of the 
free aperture and the foeal length being respectively 
10 and bl, 
inches in the smaller size It will thus be seen that 


inches in the larger size and 8 and 2% 
in view of the short distance of the flame or light 
source from the mirror, the latter gathers up a very 
large volume of light The partly diagrammatic sec 
tional view of the searchlight shows the auxiliary re 
flector first in its full light position in front of the light 
source and then in the subdued light position cutting 
off the light rays from the main reflector. It will be 
observed that in the latter position there is wide dis 
persion of the rays of light, whereas in the other posi 
tion, not only is the light reflected from the principal 
reflector in the usual way, but it is also supplemented 
by the small auxiliary reflector. Only a small propor 
tion of the light proceeding from the principal reflector 
is intercepted by the auxiliary reflector and this is 
made good several times over by its effect as an inten 
roads the auxiliary reflector is 
When 


through towns where gasoline searchlights are prohibit 


sifer On country 


turned to the full light position. motoring 
ed, the auxiliary reflector is turned through an angle of 
ISO degrees to the subdued light position, when the 
rays will be dispersed to such an extent as to give a 
veneral illumination As the auxiliary reflector is ex 
posed to an intense heat, because of its nearness to the 


source of light, it is made of a special glass capable 


of resisting the effects of high temperature and abrupt 
changes. The front glass of the searchlight is made 
of the same material, which does away with the neces 
sity of building it up of several strips. This naturally 
affords a far better protectien from dust and dirt than 


au cover made up of strips 


An Automatic Electric Light Plant 
By F. C. Coleman 
N OTWITHSTANDING the large number of electric 
“* generating stations that have been put into opera 
tion during recent years, 


there are still many places 


devoid of. a public supply of electricity. Numerous 
small plants have been constructed for lighting private 
houses, et« localities, 


situated in such particularly 


since the advent of the internal combustion engine 
An interesting generating set of this description is man 
ufactured in England, which starts and stops quite 
automatically, according to the load and condition of 
the storage battery 


up in a re 


\ plant of this type may be shut 
where it will work without the slightest 
attention beyond filling of the gasoline tank and ocea 
sionally adding a little circulating water. 

The engine is of the four-cycle type. Its cylinder is 
water-jacketed and the top end is fitted with a remoy 
able cover The valves, which are well cooled, are of 
hicke| el and are placed in a side pocket. The car 
bureter is of the constant level type and is supplied by 
4 smal! feed pump. It is claimed that it is impossible 
for the carbureter to be flooded. Since the engine is 
intended to rk without attention, it is eyident that 
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Highway brightly illuminated to a considerable distance by a 


of double-reflector searchlights. 

















Full-light position Dispersed-light 
Automobile searchlight with reversible auxiliary 


reflector. 




















Automatic electric lighting plant. 
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Compact mounting of the lighting plant. 





pair Bridge approach lighted by two double- 
reflector searchlights. 


the system of lubrication must be perfectly reliable and 
that oil must be supplied to the bearings as soon as the 
plant starts itself. To meet these conditions a forces 
pump is provided. As soon as the engine commences to 
rotate, oil is pumped into the main bearings it is 
afterward returned to the crank-case where a constant 


level of oil is maintained. Engines of this type are 






built for all classes of service, and capable of wor 
with gasoline or kerosene, or by using a special valve 
town gas can be used instead of liquid fuel. The whole 
of the plant, including engine, dynamo, controller, o1 
automatic starting switch, and water tank, is mounted 
on two cross girders. Therefore the plant can be picked 
up bodily and transferred to any new position with 
ease, 

The complete plant comprises the engine, dynamo, 
and a small battery, the capacity of the last Seing 
very much below that of an ordinary private electric 
lighting plant. When the battery is properly charged 
and no lights are connected to the circuit the engin« 
remains at rest. On switching on a number of lamps 
so that the current does not exceed the normal dis 
charge capacity of the battery, the engine may still 
remain stationary until the voltage of the battery drope 
to a certain value. The engine then starts automatk 
ally and charges the battery. It will also start if th 
load exceeds the normal discharge rate When the 
battery is charged and the load is low enough to b 
dealt with by the battery alone, the engine steps run 
ning. Hence the battery cannot suffer owing to im 
proper handling. The battery is charged at the times 
it needs charging, and the charge stops when the cor 
rect voltage per cell is reached. There is not the least 
doubt that a great deal of harm is done to the batteries 
of private plants by overcharging them, and automatic 
Even 


if the automatic gear got out of order and the batters 


control should prove a great boon in this respect 
was damaged in consequence, it is to be remembered 


that the cells are small and can be renewed at 


comparatively little cost. We are told, however, that 
the control gear never does get out of order 

Turning now to the principle of operation ‘ u 
assume that the small battery is fully charged and 
that there is no load on the mains. Under these con 
ditions the engine is at rest and there is no current 
flowing in the circuit. If, however, lamps are switched 
on which give rise to a load in excess of that which 
can be dealt with by the battery, the engine is started 
in the following manner: The current momeuntaril 
supplied by the battery passes through the series coil 
1 of the relay, which is mounted on the switchboard 
The effect of this is to cause the upper of the 1 
contacts ( to be pulled down so as to form a connec 
tion with the contact below it Current then passe. 
into the dynamo and causes the latter to act as a metor 
and the engine is therefore run up to speed ro limi 
the starting current, however, a resistance switch i 
interposed in the circuit. This switch ts fitted wit! 
a solenoid which gradually cuts out the resistance 
in the case of a remote controlled electric motor rni 


starting resistance is to be seen at the point A in the 


general view. The starting current of the set i the: 

small, because while the engine i being rul » to 

speed electrically the exhaust ilve j ifted fr it 

seat, and therefore no compression take place But 

when the arm of the starting switch reach« 1 certain 
(Concluded on page 58.) 
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The man who 
does his own re- 
pairs aboutthe home 
K utter 
tools, because they 
help him do better 
and easier work and 


needs K een 


guide him ov er diffi- 
cult jobs that would 
otherwise call for a 


skilled mechanic. 


KEEN 
KUTTER 


Quality Tools 


are made of the high- 
est grade stecl, have 
fine cutting edges, 
sharp points and are 
highly finished, and 
the handles are made 
from _ well-seasoned, 
straight-grained 
lumber. You buy 
Keen Kutter tools 
alwayson the distinct 
understanding that if 
they are not abso- 
lutely perfect your 
dealer will refund 
your money. 

“The Recollection of Quality Remains 


Long Alter the Price is Forgotten.” 
Trade M “MONS 





If not at your dealer's, write us. 
SIMMONS BARDWARE C0., Inc. 
St. Louts, New York, 


Pailadeiphia, Toledk Minneapolis, 
Sleux City, Wichita. 


iron Block Plane 
No. K110 
Price $0.50 


2 = 


Pliers 
No. K958 





Price Maintenance and Modern Merchandising—III 


Price Protection Distinguished from Trust Control 


By Louis D. 


PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
| patent you can write fully and freely to Munn 





Brandeis 





f National Advertising Managers met at 


( ) \ May 14th 19] the issociation 6 
the Hotel Astor in New York and discussed the subject of price maintenance. | ¢ Co. for advice in regard to the best f 
. est way o 


One of the speal : as Mr. Louis D. Bi 
showed whu the maintenance prices on pate 
he onfused with the ring of prices by a 


hi wi presentation, slightly edited to ¢ 
j 


The proble m discussed tu Mi Brandeis 


/ Vr. Henry B. Joy, president of the Packard Motor Car Company. “An article 


not sold until it is purchased by the con 
ill of goods to the wholesaler or retailer, 


and must 

and vour real patron, the consumer 

that hi goods reach the consumer wit 
Then will the goods reach 


h it is to the interest of the manufacti 


I can conceive of nothing more preju 
dicial to the maintenance and extension 
of the right of a manufacturer to fix a 
selling price to the consumer than to rail 
generally against the provisions of the 
Sherman law, or against the attitude of 
the Government in endeavoring to enforce 
that beneficent statute 


The danger to business arises from the 


fact that men have failed to draw the dis 
tinction between a manufacturer fixing 
the retail selling price of an article of 
his own creation, and to which he has im 
parted his reputation, and the fixing of 


combination 


prices by a monopoly or by 
tending to a monopoly 

If what is desired were the perpetua 
tion of monopoly there would be no chance 
whatsoever, in my opinion, of preserving 
any existing right to make fixed selling 
prices, or of extending further that right, 
as I think it should be extended; for the 
American people are wisely determined to 


restrict the existence and operation of pri 


vate monopolies 

The manufacturer’s position is simply 
Ithis: “That which is specifically mine, 
that which I create, and the good will 


iwhich attends it—which was originally 


confined to my particular establishment, 


but now extends throughout the whole 
country, or perhaps throughout the whole | 
world, that is my specific property; I 


jhave made it valuable to myself and I 


make it valuable to the consumer; because 
I have endowed that specific property 
iwith qualities on which everyone who 
| purchases my goods may rely. That cer 
tainty is of value to the consumer, ‘as it 
lis of value to the maker.” 

| Now, fixing prices under those circum- 
stances has in it no element of monopoly. 
Operating as an independent manufactur 
er under competitive conditions, you fix 
ithe price at your peril If you fix it too 
high, one of two things is likely to hap 
pen; either the community won't buy it, 
or, if it does despite the high price, some 
other person will come in and share your 
prosperity—so long as you have a field 
open to competition; and the price will 
fall if there is no combination. To so fix 


the ultimate selling price in a competitive 


proper case (m the contrary, it stimu 
lates trade, because it gives an appropriate 


reward to the man who creates; and it is 





of the essence of trade to make as large 
lie possible the rewards of successful crea- 
| tion \s long as we maintain conditions 
| 

lof individual development—conditions 
| whic h leave the individual's development 
untrammeled by superior power—so long 
may we safely allow men to take what 
profit they can get from an expectant pub 
lic: and to exercise the largest degree of 
liberty in the marketing of their products. 


| But the moment that you endeavor by 


a combination of superior power to close 


the field to competition or to restrict indi- | 


vidual effort; the moment that you take 
away from the people that protection 
vhich comes from the incentive in the in 
dividual to create, and in the opportunity 
of the customer to discriminate in his pur- 
chases (as you do when you close the ave 
inues of eompetition) then a grave danger 


arises to progress, and it is against such 


andeis. in his address he very clearly | obtaining protection. Please send sketches or a 


le. which you naturally should have a right to control. The selling in itself should 


nted and trade-marked articles is not to | 
trust The following is an abstract of 


vive his remarks more the character of an 


has been considered from another angle | 
| 
sumer,” says Mr. Joy. “When you sell a 


that is merely a step in the process of 


include the right to control the intermediate agencies of sale between you | 


The manufacturer must have the right to 
h the least possible cost of intermediary 
the consumer at the least possible cost, 
urer that they should do.’—Eb1rTor. } 


| 


;}danger that the Sherman law was appro- 


priately directed. That statute seeks to 
protect the small man against the power 
ful trust—against the capitalistic combina 
tion. The Sherman law seeks to protect 
men in the right freely to compete, and 
to prevent practices which must result in 
suppressing competition. It seeks to pre- | 
serve to the individual both the opportun- 
ity and the incentive to create; it seeks 
to encourage individual effort; and the 
right of an individual manufacturer in a 
competitive business to market his goods 
in his own way, by fixing, if he desires, 
the selling price to the consumer, is in 
entire harmony with the underlying pur 
pose of the Sherman law. But when men 
combine to form a monopoly, or control 
a particular line or branch of trade, how 
ever good may be their intentions, they 
necessarily curb individual effort. Under 
the fundamental laws of human nature 
and of trade they withdraw incentive from 
those who enjoy the monopoly, and they 
narrow the field of human effort by con 
fining leadership to a comparatively few 
individuals. And even where a complete 
monopoly does not exist, a powerful com 
bination makes it so difficult for others to 
enter the field that most men are prac 


| tically barred by the great chances of fail 


ure in entering upon so unequal a contest. 
It is against such conditions that the 
Sherman law was directed. That is, the 
true restraint of trade—restraint through 
monopoly or combinations tending to 
monopoly, a condition under which busi- 
ness success is at best temporary, is often 
delusive and is always purchased at the 


jexpense of the community. 


Now I take it that the effort which was 
made in Congress last year to limit 
further the right (as it now exists in re- 
spect to patented articles) to fix selling 
prices to the ultimate consumers and 


which finds expression in Section 2 of the 


Oldfield bill proceeds from an admirable 
motive. But though the motive is good 
and the purpose worthy, the course pur- 
sued is a mistaken one. And the mistake 
arises from the failure to recognize that 


certain hardships inflicted by conspicuous | 


trusts which do fix prices, have not arisen 


business is not a restraint of trade in any | from the fixing of the wholesale or retail | 


prices, but from the fact that a monopoly 


or combination existed which made it pos- | 


sible to fix those prices at an unreason- 


ably high figure. In other words—it was | 


not the fixing of the price, but it was the 
power of the great trust behind the price- 
fixing which was the cause of the hard- 
ship which it is vainly sought to remove 
by Section 2 of the Oldfield bill. And the 
way to remove both the community’s 
anxiety over price-fixing, and your anxiety 
| over the effort to limit that right, is to 
| suppress private monopolies and combina- 
| tions of like character. 

| Make clear the distinction between that 
monopolizing, which the Sherman law 
seeks to prevent and to extinguish, and 
that price-fixing which is an incident of 
the individual development of business 
and tbe building up of reputations of 
goods as of individuals—take up the work 
of education on those lines, and you will, 
I am convinced, succeed and ultimately 
will get such wise legislation as Denmark 
has given to her people on this subject. 


model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. etc. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street. Washington, D. C. 





Classified Advertisements 


Advertising in this column is 75 cents a line. No 
tess than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 


AQUATIC DEVICES 
THE AUTO-PNEUMATIC SWIMMING BELT, 
*at. Self-inflating on adjustment. Weighs 1 lb. Folds 


5x6 in. Protects sea travellers and lovers of aquatics 
from drowing. $3. Dealers, or 309 Broadway, N. ¥ 








ATTENTION OF INVENTORS 


AS MANUFACTURERS of light machines, we 
desire to broaden our line by purchasing inventions 
o tright, manufacturing on royalty or division of 
rrofits, covering some good machine f light con- 
struction similar to Typewriter or Addiag Machine, 
Ample manufacturing facilities and capital Address : 
Light Machines, Box 773, N. Y 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. We can positively show 
you by mail how toincrease your salary Prospec- 
tus free. Page-Davis Co., Dept. 89. Chicago, Ill. 


FOR SALE 


USEFUL AND NEW ARTICLE, U. 8S. patent to 
be issued November 29th, 1913. Will give the article 
on royalty or sell half interest Address for partic- 
ulars, Royalty, Box 773, New York 

FOR SALE—Valuable Filter, Patent, No. 1,061,- 
928 Any capacity from household size up Excep- 
tional opportunity For further information address 
E. Seavey, 116 W. 102nd Street, New York 


SALESMEN WANTED 


WANTED over 100 salesmen at once, to sell our 
| goods newly patented Good paying proposition. 
Agents make from $50 to $100 a week. Sullivan & 
| Kalisnik Co., 12444 Chestnut St., Virginia, Minn 
| 
| 


SALESMEN making small towns, Whole time or 

| Side-line, should carry our fast selling pocket side- 

line. Special sales plan allowing return of unsold 

goods. Makes quick, easy sales. $4.00 commission on 

| each order. Something entirely neu Write for outfit 

to-day Canfield Mfg. Co., 208 Siegel St., Chicago, 
| 
| 


INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not res- 
pond promptly the inquiry may be repeated. 

Munn & Co., Ine. 








Inquiry No. 9307 Wanted to buy a machine for 
honing and stropping safety razor blades on « com- 
mercial scale 

Inquiry No. 9308. Wanted woven glass fabric for 
manufacturing purposes in large quantities The 
glass is spun. 

Inquiry No. 9309. Wanted to buy small woven 
tubing of small diameter for use over the temples 
of spectacles where they go around the ears 
| Inquiry No. 9310 : Wanted addresses of manu- 
| facturers of good selling articles for mail order busi- 
| ness catering to the trade of agents 
| Inquiry No. 9311. Wanted names and addresses 
|} of manufacturers of hatpin heads made of colored 
glass; also medals of all shapes. 

Inquiry No. 9312. Wanted to buy a machine 
which will pick up a weight the size of a lima bean 
by vacuum process Must be able to pick up dust, 
sravel, etc. Must be operated by electricity and be 
| easily portable. 

Inquiry No. 9313. Wanted to buy Leather Held 
Horse Shoes u--< temporarily when shoe cannot be 
nailed on in vther words a Leather Boot with iron 
shoe at bottom—strapped over horse's foot. 

Inquiry No. 9314, This enquirer is in the market 
for some patented articles which he could purchase 
| and manufacture with an investment of from $5,000 
to $10,000. The name of the party will be supplied 
to any of our readers on application. 

Inquiry No. 9315. Wanted the name and address 
of a concern manufacturing novelty ink wells. 

Inquiry No. 9316. Wanted the names of manu- 
facturers and manufact urers’ agents who make pat- 
ented articles and other usetul devices which appeal 
to the public and which can be used in a mail order 
business and by canvass ers. 

Inquiry No. 9317. “Wanted the names and ad- 
dresses of manufacturers of good selling articles that 
would appeal to the public where exclusive sale in 
certain territories can be arranged for; both to sell 
to the trade and through sub-agents in a house-to- 
house canvas. 

Inquiry No. 9318. Wanted rollers and other 
appliances for extracting water and moisture from 
refuse, such as coir dust, with special reference for 
using it as a fuel. 


GESUCHT FABRIKATIONSLEITER 


Reflektanten miissen hoehere technische 
Bildung haben, mit der modernen Massen- 
fabrikation vertraut sein und die deutsche 
und polnische Sprache beherrschen.—Trans- 
missionsbauanstalt, Maschinenfabrik & Ei- 
sengiesserei J. John, Lodz, Russisch-Polen. 
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Purifying Water by the Action of 
Ultra-violet Light 


(Concluded from page 48.) 

ter over and over again to the same lamp, 
or by passing it successively into the 
luminous zone of several lamps. Besides, 
the apparatus must be so constructed that 
the water, while under the influence of 
the light, is stirred up so as to turn over 
and over microscopic suspended matter 
which might have escaped filtration and 
which might screen microbes from the 
light. 

A typical European sterilizer is to be 
found in one of the suburbs of Rouen, 
France. For over two years this instalia 
tion has supplied water sterilized by 
ultra-violet rays. Since the introduction 
of the system not a single typhoid case 
has been known among the subscribers, 


whereas the percentage of typhoid cases 
in neighboring districts is appreciable. 
The most recent types of sterilizing ap 
paratus are characterized chiefly by the 
fact that they use the light in a more eco- 





|} nomical way than any apparatus hitherto 
| constructed. The principles involved are 
;}such that the construction of very large 
| sterilizing units is possible. 

| The apparatus consists of a tank or 
| long canal through which the water flows. 
| Baffle plates are interposed to stir up the 
| water as it flows. Into the walls of this 
tank are inserted at intervals of several) 
| feet, quartz tubes fitted water-tight to 
vertical plates constituting part of the 
| Walls of the sterilizing tank. These quartz 
| tubes are about two inches in diameter 
and eight inches long, and are closed at 
the end. The vertical plates are provided 
|} with external metal boxes which carry 
‘the lamp supports. The lamps are not 


terized by a very narrow U-shaped lumin 





ous tube, of such length and diameter 
that it nearly fills the two-inch quartz| 
tubes. All the light produced by these} 
“pistol” lamps therefore enters the water | 
through these quartz tubes, whereas the} 
lamp itself is protected from contact with | 
the water by these same tubes. This is | 


of importance, because the production of 
| ultra-violet rays in quartz mercury vapor 
lamps is more economical the higher the 


|ltemperature of the tube (the lamps 
(usually run at a. temperature of about 
SOO deg. Cent.). It is, therefore, neces- 
sary to prevent the lamps from touching 
| the water, which would cool them down 
|to such an extent that the production of 
ultra-violet rays would be very low and 
uneconomical. 

The sterilizing canal is equipped with 
a maximum of twelve such lamps, each 
using 1,500 watts. One of the installa 
tions has been running for eight months 
and sterilizes the water in a municipal | 
plant at the rate of 1,700,000 gallons pet 
day. Most of the time only a few of the 
lamps are illuminated. 

In larger water plants, several such 
canals may be operated in parallel. If 





|}the unit is small fewer lamps, even only 
a single one, may be employed and the 
| sterilizing tank reduced correspondingly 
in size. In the latter case the baffle plates 
must be so arranged that the water is led 
|several times near the single source of 
| light. 

The small apparatus illustrated in the 
accompanying engraving has been used for 
military work as a field sterilizer. The 
complete equipment in this case, mounted 
on a gun carriage, consists of a gasoline 
motor generator set, water pump, filter, 
and the ultra-violet ray sterilizer. 

A similar outfit has supplied water to 
a field hospital during the French-Moroc- 
co campaign where it has been in constant 
use for nearly two years for supplying 
water for drinking and surgical purposes. 
The report by the surgeon in charge states 
that there has been no case of hospital in- 
fection or typhoid during all this time, 
proving thereby the utility of this steriliz- 
ing apparatus. 

It is evident that the application of 
ultra-violet rays in water purification has 
developed into an industry which promises 
to do away with the disastrous effect of 
the many maladies which are spread bv 








the water. 


T was a new and star- 
tling idea to pack an- 
80 CE NT-tobacco ina 
9Cent tin—just HALF the 
size of the ordinary tin. 


Why did we do it? 


The Because the 5 Cent tin holds just 
80 cent enough tobacco to keep FRESH 


TOBACCO until it is smoked. 


in the You don’t buy your tobacco cheap- 
Handy er. You buy the RIGHT AMOUNT 


be ¢ at a time. 
TI N That simple idea has SOLVED 


the vexed problem of fresh tobacco 
in a handy pocket package. 











Stag is something more 
than one of the world’s finest 
tobaccos. Its FRAGRANCE 
is the most delightful thing 
in the whole history of smok- 
ing. No other tobacco has it, 
or can have it. 











A single tin of Stag will 
show any smoker what he has been missing. 


Sold only in 5 Cent tins and 90 Cent pound glass humidor jars. 


* EVER-LASTINC-LY COOD” 
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Coral Builders and the Bell System 


In the depths of tropical 
seas the coral polyps are at 
work. They are nourished 
by the ocean, and they grow 

and multiply because they 
pele help i 

Finally a coral island 
emerges from the ocean. It 
collects sand and seeds, until 
it becomes a fit home for 
birds, beasts and men. 


In the same way the tele- 
phone system has grown, 
gradually at first, but steadily 
and irresistibly. It could not 
stop growing. To stop 
would mean disaster. 


The Bell System, starting 
with a few scattered ex- 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


changes, was carried forward 
by an increasing public 


de 


mand. 
Each new connection dis= 


closed a need for other new 
connections, and millions of 
dollars had to be poured 
into the business to provide 
the 7,500,000 telephones now 
connected. 


And the end is not yet, for 


the growth of the Bell System 


is 


still irresistible, because 


the needs of the people will 
not be satisfied except by 
universal communication. 
The system is large because 
the country is large. 


AND ASSOCIATED COMPANIES 


One Policy One System 


Will Not Leak—Will Not 
Rust—WHill Not Freeze 


ROLLED STEEL, not 


cast iron or malleable. 











Universal Service 


can have no expansion \eaks 
and will not stretch and ‘‘set.”” 

Sherardized all over, after 
threading. A process that 
renders the metal immune to 
rust or Corrosion. 


“e 99 Large Line of 
. STAR Attachments 
eae FOr Foot 

or Power LATHES 
§ Suitabletor fine accurate work 
| 
compression therefore occurs at the proper ¥ —_ ¥ isis era, - 
Send for € atalogue B 
) SENECA FALLS MFG. co. 

695 Water Street 

Seneca Falls, N. Y..U.S A. 









An Automatic Electric Light Plant 
(Concluded from page 55.) 


position the exhaust valve is released and 


intervals. The dynamo then ceases to act 
as a motor As the speed rises the dyna 
mo commences to take up the load and to 
put current into the battery If, however, | maar are the result of 
the load is light, say, a load of two or Good Lathes Bebcmeie Pere. 
three lamps, the engine is not started nk on the 


; a » switches are closed. for 18, 14 AND 15 INCH SWING—CATALOG FREE 
when the lamp switches are Closet | THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


| 
i 
| the current needed for such a load can 
| eas ily be supplied by the battery. ween WORK SHOPS 
lsuch a small current is passing through 
of Wood and Metal Workers, without 
duced is sutticient to draw the contact ( | %4™ Power, equipped with 


}downward, and consequently the engine ‘BARNES’ Foot Power 
}remains at rest. But after these two or MACHINERY 

lthree lamps have been burning for a cer-| allow lower bids on jobs and give 
greater profit on the work. Machines 
lurally begins to fall, and ultimately the sent on trial if deseed. Catalog free 
; ; a ; : W. F. & JNO. BARNES CO. 
pressure at the terminals attains a value Be 
| : ? ; 1999 Ruby Street Rockford, Illinois Established 1872 
|} which renders further discharge undesir en 






the coil A of the relay, the magnetism pro 





tain period the voltage of the battery nat 


ible At this point it is necessary for 
the engine to be started To enable this 
to occur the relay is also fitted with a 


| y is : Strong Patent 
shunt coil B. which is connected across zi 
the terminals of the battery Obviously, Diamond Holder 


aus the voltage of the battery falls the! —. » ; : 
rtm ceaibakal by this shunt coil rhe up-to-the-minute Holder—with six 
limini he When thi “ eceurs the spring points and a "shock absorber. "Worth 
wiegs - Sak cian “Citi ah “ar knowing about. Send for circular. 
on 1e le oO le rela) Ss e s 
, MONTGOMERY & CO., Tool Mongers 


agnet so that the lower contact rises 
magnes Manes x: st Pe * pie *~ | 105-107 Fulton Street New York City 
and touches the contact above it This | - 


also causes current from the battery to be 
supplied to the dynamo, when the latter 


acts as a motor. The engine is then run - = 
up to speed and charging takes place in | eis cineca h 000 RD —" 
the manner already described. It will be ‘6 *999 

| y ° EA Red Devil 

seen that the plant is absolutely automatic SPECIAL 

| * . 

lin action and the engine is started and Heavv Klein" Pattern 
stopped according to the demand for the poe No. 1950) 
load and the condition of the _ battery. : ide Cutting Plier, 8" 
fas : : s ea SMITH & HEMENWAY Co. 
rhere is one trouble which might arise if - New York City. WY..U.S A | 


the engine were allowed to run short of 
gasoline or if the ignition system failed 











Ito operate. Clearly under these conditions | 

the plant might be driven by the battery — 

until the cells were exhausted, this hav- perce 
| ing anything but a beneficial effect upon ANYT YIHING rece 

ithe battery. To prevent such an occur- HBEStYACO FerisatfUSAa 
| rence, however, a time limit circuit break- 

er is provided on the switchboard. This MODELS# CHICAGO MODEL NORKS 

| breaker will allow a motoring current to 

pass for a given period only, after which / B: ty MONE) CHDDI TES 

it interrupts the circuit. The breaker not Sasort a a 
only eliminates the possibility of the bat- RUBBE Fine Jobbing Work 


tery’s being discharged in the manner de- PARKER, STEARNS & CO. 
scribed, but also cuts off the current in 286-300 Sheffield Ave., Brooklyn, N. Y. 


the event of the plant’s being overloaded. —— 

THESCHWERDTLE STAMP CO. 
The Current Supplement Fr o SUL STAMPS ! TERS & FIGURES. 
N this week's issue of our SUPPLEMENT a BRIDGEPORT CONN 
R. T. Mohan writes on the scientific ad . 


vancement of the canning industry—A. MASON’S NEW PAT. WHIP HOISTS 


H. Brown describes an automatic astro- | save expense and liability incident to elevators. Adop- 
ted by principal storehouses in New York and Boston 


ees anieaieted, WAR spleen os Manufactured by VOLNEY W. MASON & CO., Inc. 
and tedious tabular computations by sim- Providence, R. L., U.S. A. 


ple automatic mechanical operations 
is well known that the manufacture of CLARK sORIENT CRUISE 




















{ r 4 ‘ in 
tta A union that can be used over and white lead is fraught with danger to the | ,, sumptuous “Rotterdam,” 24,170 tons; 16th annual; Feb. 2; 
) te t ver—that will not freeze onto the pipe § | , Le saline 64 days. D uding hotels, guides, drives, shore trips; 
- ; , ‘ ‘ : ai c. ; r at its seat or coupling nut P }health of the workmen. A sanitary sys-| °° ays, $408 ap ading ce Caan ~ ce = a 1. ¥ 
‘ ‘ mnnot lea : ites : posse ‘i Cc : 
: A handsome union that gives a fin litem of handling white lead is described ———— 
at ts S€ 4 shing touch to the pipe line . : ry V I 
r} i red ! e . {and illustrated.—A very important article INVENTIONS 
a nreas tapered ame as 2 in. to 3 in. pipe sizes now ready . ‘ " . | developed and Model making We manufacture Electrical 
ipe and cut with great accur- Tell your dealer about them |}appearing in this issue is a discussion Of | and Mechanical apparatus and special machinery. Send blue 
pi : : ae : , | 3 . . ”Y prints for low estimate; expert advice free. 
ee ee SMD FOR OUR BOCELET Phe Principles of Fuel Oil Engines,” DY qoRMEL WAGNER COMPANY, In. 587 Hudson Street, New York 
Expands and contracts same MARK MFG. CO. || Prof. C. F. Hirschfeld.—H. Passavant jelephone—Chelsea 25 
as the pipe inder heat and cold 1903 D. Ss N . : P artifinis 3 — 
Patents Pending jempster St. EVANSTON, ILL. writes on the uses of artificial insulating E ] M d | W. k 
Seg at ; xperimenta & ode or 
materials in the construction of electrical 











CHICAGO BEACH HOTEL 


Large, elegantly furnished rooms, overlooking lake and 
parks. 
meas, 
Orchestra every evening. Social enjoyments. Ten min- 
utes’ nde from heart of city. Write for rates. (10) 
Manager, CHICAGO BEACH HOTEL, 
5Sist Boulevard, on the Lake Shore, Chicago 


Single or en suite, with private baths. Delicious 
exquisitely served, Amencan or European plan 
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. * SY Dee a : Circular and Advice Free 
apparatus.—G. Gilmour contributes an 
Another | Wm. Gardam & Son, 82- 86 Park Place, N. Y. 


article on Safety Engineering. 


subject dealt with is the mechanical de Corliss Engines, cael 
sign of switehes.—The average cost of kill- and Bottlers’ Machinery. 
ing a man in war is $15,000. Contrast | The VILTER MFG. CO. 
with this the cost of saving a human life! g99 Cyinton Street, iinet. Wi, 





by strict attention to sanitary ayers — We man: Shetuee Masas 
ments in the canal zone: $2.43. This is INVE Specia.ties of all kinds, 
to order; largest equip- 


one of the points brought out in an article | jent: lowest prices. Send perfect sample FREE 








| for low estimate and best expert advice 





Write t 
Use the 
Coupon { 
Fox Typewriter Company 
GRAND RAPIDS, : : MICHIGAN 


ae 








not wanted—and 


that we can convin 
ter than the very > feont of other typewriters. 
our typewriter by « 
or any obligation whatever na ne epee to be returned at our expense if 
yns to be asked. This offer is open to any 
reliable party in the Unite a States and will give an opportunity to 
that the Fox Typewriter will substantiate every 


for 


ear at our ze nee 
mo riority we 


xpre 


With half a dozen typewriter concerns—all building good typewriters 
advertising their products as‘* BEST,"’ we feel that it is up to the buying 
public to make them pe us, too— prove our claims. 
anyone that the New Fox, Model No. 24, is bet- 
To do this we will send 


se—all charges prepaid—without a cent of deposit 


are making for it. 


We honestly believe 


on Life Preservation. THE EAGLE MFG. CO., Dept. A, Cincinnati, O 


A Methed to Prevent Tarnishing 2 ‘Do Your Printing! 


Cards, circulars, books, newspaper. Press $5 
of Silver 


7, Larger $18, Rotary, $60. Save money. Big profit 
SIMPLE and admirable method of | y printing for others. All enay, rules sent rite 
 ateeiatinn the tarnishing of silver 








‘actory for press catalog. TYP. E, cards, paper, 
outfits, etc THE PRESS CO., Meriden, Conan. 


while not in use is suggested by La Revue | _ FROM NOTHING To NINE ‘MILLIONS — 
de Chimie Industrielle. It consists in ing se i dnd an house. | Many others 
rubbing the articles with alcohol in which n the new book, “The Prem nom: Syetega of Fi reing 
a little collodion has been dissolved. A , 





ples, Laws and 
vent six years inves! 








will be sent you abs 
ription (two dollars) to The Novelty 





igency offer. Mention Scientific American. 
FROM A SCIENTIFIC AMERICAN READER 
Name 

iddress 
SD. cacuoeseeeasestebhaedhatdeennebin 








agazine for the advancem nt of se 
S. Market Street, Chicago 


o 
Cee 


very delicate protective film is thus 
formed on the surface. This film is easily | 
removed by washing with warm water 

when the object is again required. 
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I FitsYour Rifle 


Double the enjoy- 
ment of your hunting 
trip or target practice. 
Attach a Silencer and 
cut out the noise. Makes your 
aim more accurate, Stops 
flinching. For target practice, 
Send to Us For Free Book 


Read the stories — how men like you have 






















prevented sore shoulders; have shot game— 
seen it fall and thought gun had ‘‘missed 
fire It's mighty interesting reading A 


Postal gets it 
Ask your dealer for aSilencer. If he has none 
write us his name—you'll be quickly supplied 


MAXIM SILENCER COMPANY 
94 Huyshope Ave., Hartford, Conn, 


VEEDER 
Counters 


to register 








reciprocating 
movements or revolutions 
Cut full size. Booklet free 
VEEDER MFG. CO. 
18 Sargeant St Hartford, Conn. 
Cyclometers, Odometers. 
Tachometers, Counters 
and Fine Castings 
Represented in Great Britain 
t &Co I td., 





F Ltd., 107 Avenue Parmentier, 
Austria- Hungs ary and Scandinavian Countries 
we & Co., Hutten Strasse 17 20, Ber’ 





Paris; Germa 


by Ludw. Loe 


A e N 
~to check mental calculations. 
Personal Desk. Over 60,000 
in use— mostly sold thru ree 
ommendat on, Guaranteed— 
money refunded if not satisfac- 
tory after 10 days trial. 
Buy from your stationer 
or order direct. Agents Wanted. 
B.Gancher, A.A.M.Co. 
119 W. Broadway, New York 


For General Office or 






Gelden Gem 
Adding Machine 


cee 


$10 


sae Sle 


WH 


Subtracts 





MOTORS 

ELECTRIC poro® 
SPECIAL Grinders 
MACHINES Polishers 


ROTH BROS. & CO. 


198 Loomis Street, Chicago, Ills. 

















A Constant Water Supply 


is easily maintained without expense 


a RIFE RAM 


Operates with three or more 
gallons per min from a 
stream, artesian well or spring. and 
a head or slanting fall of three or 
more feet. Free infurmation on request. 


RIFE ENGINE CO., 2533 Trinity Bidg., New York 






te 



















Send for our proposi- 
tion on the Hawthorne 
Four Cylinder Auto- 
mobile Hand Air Pump. 


HAWTHORNE MFG. CO., Inc. 
38 Spruce Street, Bridgeport, Conn 


Watertight Bells 


FOR FACTORY, MILL, SCHOOL 
YARD OR RAILWAY CROSSING 
ABSOLUTELY WATERTIGHT 
Gong sizes, 8, 10, 12 14, 16 in. 

Send for Bulletin 1 


THE HOLTZER- CABOT ELEC.CO. 
Chicago, Ill. Brookline, Mass. 


ANITARY -- SIMPLE 


0 one need ever overhear your 
conversation Every business 

an—every phone user needs it. 
SEND TODAY FOR THE WHISPERING 

TELEPHONE MOUTHPIECE 
device that makes all phones pri 
nes. @ i and easily tak 



































and washed. Iustantiy ad 
jus' Price 50c. ents wante 
Big money. The Colytt Laboratories, 


562 W. Washington St., Chicage. 


7 YPEWRITERS ... 


Visible Writers or otherwise 

L.C. — UNDERWOODS. OLIVERS, Etc. 
6 MFRS. PRICE 

ed Anywhere for Fite td or Rented, 

st class Mach 

Hlustrated Cata ppc 

), B4- 36 1" ". Lake f St., ¢ CHK AGO 








53 


Prices $15.00 Up [.. 


TYPEWRITER EMPORIUM (Est. 1892 





o 
Magical Apparatus 
: Grand Book Catalog. Over 700 engrav 
ings 2c. Parlor Tricks Catalog Free. 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


CRUDE ASBESTOS 


DIRECT FROM MINES 
R. H. MARTIN 


OFFICE, ST. PAUL BUILDING 
220 Broadway, New York 





PREPARED 
Asbestos Fibre 


for Manutacturers use 











Men Who Know 


RETAIL ADVERTISING 
WINDOW TRIMMING 
SHOW CARD WRITING 


Earr $25.00 to $100.00 per week as they pro- 
r line of study offers such great 
tunities considering cost and time required 
rning. We thoroughly teach these branches 
of store publicity and assist our graduates in 
Securing positions Write for Catalogue 


ECONOMIST TRAINING SCHOOL |} 
231-243 West 39th Street, New York City 
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"Notes | 
and Queries. 


Kindly keep your queries on separate sheets 














of paper when corresponding about such mat- 
ters as patents. subscriptions, books, etc. This 
will greatly facilitate answering your ques 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 


to correspondents are printed from time to time 
and will be mailed on request. 





(1 B. K. asks: If a 100,000-ohm 
D. C. voltmeter, 60-volt scale is connected across 
110-volt A. C. circuit, will the magnet be weak- 


ened or injured in any way? A. We should not 
expect a D. C. voltmeter of 100,000 ohms to be 
affected by an A. C. current. The winding of the 
voltmeter is on the movable coil, and the field 
magnet would hardly demagnetized in 
short time the voltmeter would be ordinarily con- 
nected across the circuit. If, however, the 
nections were left closed for a long time, the mag- 
net might be weakened by the alternating current 
2. In the event of a powerful wireless station being 


be 


con- 


| within a quarter of a mile distance of a reflecting 


galvanometer which is used for testing submarine 
cable, would the deflections be affected by the 
sending apparatus of the station? A. It is improb 
able that a reflecting galvanometer would receive 
the waves of a wireless telegraph station. We 
have never heard of such a case. The 
experiment, 
it is impossible 


(12829) B. M. 
saying that black 
some say they 
a fact that a 
water will get hotter (the water) by 
of the sun in tank painted black 
same dimensions !eft unpainted, 
color? I in the 
it may said that 

which is black in 
sun than if the 
If the tank 
heating of the 
non-conductor 


M. asks: 
colors draw 
heat, 
a given size 


It 
the 


etc. 


is an 
heat 
Now, 
filled 
the 
than 
being of 
time 
in 
color will 
tank were 
of wood 


and 
absorb is 
tank of 


a 


a bright mean same 
A. In general, 
tank of metal 
become hotter in the 
of a bright color. 

there will water, since 
wood a of A 
black surface absorbs heat more readily than 


be water a 


is 
be less 


is heat 


the | 


test is the | 


old | 


it | 
with | 
rays | 
one | 


But: 


‘develops. 


chambers never gets to the 





‘oil with the greatest 
Only oil of the very highest lubricating 
quality can properly protect the moving parts. 
Only oil “‘body,”” 


suited to your feed system can properly reach 
| the friction points. 


>are. 


whose or thickness, is 





a bright surface; so too, a rough surface ab- 
sorbs he .t more readily than a smooth one 

12830) W. D. asks: Does a vapor 
|have the same properties as a gas? A. A 
vapor is a gas which is near the temperature 
at which it will become a liquid, either by 
cooling or by compressing it, or both. A gas | 
cannot be liquefied by pressure alone Both 
may be the same substance at different tem-| 
peratures. A vapor may be defined as an 
easily liquefiable gas Every gas has a tem- 
perature above which it is impossible to} 
liquefy it by pressure alone. Both cooling and 
pressure are required for its liquefaction This 
temperature is called the Critical Tempera- 
ture Your question may now be answered 
that a vapor has some properties different 
from those of the same substance as a gas 
| See Carhart’s “College Physics page 385, 
| price, $2.50 postpaid. 2. Is viscosity a prop-| 
erty of gases, and especially of hydrocarbon 
gases? Pentane, hexane and heptane are 214 
3 and 3% times heavier than the atmosphere, 
i} and sink to earth by their own gravity. Could 
| you tell me how long it takes for these gases 
|to diffuse, and if there is viscosity in these 
gases, is it opposed to diffusion, and does vis- 
cosity cause the gases to follow in channels 
rather than to disseminate uniformly along the 
ground? A. Viscosity in a small degree is a 
property of all gases, unless h drogen be an 
exception. Cohesion is also a property of all 
gases excepting hyd:ogen We doubt if the 
hydrocarbon gases are very peculiar in this 
respect Viscosity would be opposed to dif-| 
fusion, but all gases diffuse readily, as may | 
be seen by the short time required for the 
odor of a gas to reach a point several feet 
away in a closed room free from drafts We 
cannot give any figures as to time required 
to travel a measured distance. 

(12831) W. C. MeN. writes: In your 
query number twelve thousand eight hundred 
and eighteen, in reply to J. T., referring to 
benzol as a corrector for heavy oils for use in 
oil engines, are you not mistaken when you 
state that benzol and benzine are the same 
thing? My impression is that benzol is a 
definite chemical compound C,H, B.P. 80.1 
deg. Cent., derived from coal tar, while ben- 
zine is one of the lighter fractions of petroleum 
and a mixture of hydrocarbons. A. The error | 





in the note No. 
confusion between benzene and _ benzine, 
former of which the same as benzol, 
the latter is the one which is nearly 
as gasoline. Benzene is Ce6Hg as you say, 
is a coal tar product, while gasoline 

petroleum distillate. We thank you for calling 
attention to the error. It would well if 
one of these words, with the sound but 
very dissimilar meanings, could disappear from 
the language of chemistry. If benzene 
displaced by benzol or benzole, both of which | 
are to be found in use, we should then 
to look out for benzolin, benzil, benzoin, 
zoyl, benzyl, benzal, benzin, and its other 
spelling, benuzine, benzein, not to speak of 
benzanilide, benzhydrol, benzidine, benzilam, 
and benzidam, whose name suggests the 
of mind which such a series of names is well 
adapted to produce. There seems to be 3a) 
just claim for forgiveness for our slip and fall | 
between these two words. 


is and 


and 


is a 


be 
same 


have 


12818 is due to a momentary | 
the | 


were 


ben- | 


state 


the same | 








rear axles. 





66yr995 7 
X’’ indicates the motor where your power 


A great deal of the power developed in combustion 


Most of the power lost on the way is taken up by friction. 
If motorists understood better the costly results of 
‘unnecessary friction they would select their lubricating 


however, and we would not say that | 








a | 





{Coesect Lubricati ion | 
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| Correct “‘body”’ is quite as important as 
correct quality. sie of Gargoyle Mobo that should be wed,” Fen 
loll A.”* “Arc M 
And correct “body” cannot be deter- sere > whee anal 
mined by guess. 
; > MODEL OF 1909 
Motor-constructions differ widely. Be- ; 
| fone the correct “body” for your feed re- cam E| s 
| quirements can be determined, the con- — - 
struction of your motor must be known retAr 
and carefully considered. yreorre a | 
Auwocsr (2 cy \} 
To this end, every year we analyze the , 7) 4&9 Zp 
motor-construction of each of the season’s Bene ATA 
| models. Guided by this analysis and by scyl Ay 
practical experience we determine the cor- “*™{j A 
’ erca ALF 
rect grade of Gargoyle Mobiloil for each va a | ALETAIA 
| make of car. Case Lg ATA 
| Tk . e Chae Bit E R kK 
The correct oil for each car we then Cot ri csay hee 
specify in a lubricating chart (printed, in Knight | | 
part, on the right). “6st A elAlelalt 
‘ | | a1A 
| The oils specified have extraordinary AHAB? 
| wearing qualities and will retain an efh- le oT aisis BIA 
|cient lubricating “body” under the most are|Arcfare [Are fare} 
le ae : i le . 1 TI 2 “4 ly” By A A;ATBIA 
exacting service demands 1e1r Ody E|E EI 5 
suits the feed requirements of each car ,.; “ E/E, Allele 
they are recommended for. Prank sicisis ae 
| The lubricating chart in this page repre- « ccd 4h 
Gras gan A |Ar 1A 
sents the professional advice of a com- {20nl« AL A bar 1. 
pany whose authority on scientific lubrica- "= ¢ AL EDA| ELA [ar 
 s P am < B | 
tion is unquestioned the world over—The H . Lees 
| Vacuum Oil Company. ya | 
| - . . ° | | 
| Jf you use oil of lower lubricating qual- B)ATBlAlale 
lity or of le ss-correct “‘body” than that AL ATALATALA 
specified for your car, your motor must ATATATALALA 
face loss of power, unnecessary friction, A; ors pes 
and ultimate serious damage. i Die 
. 4 E}A|E]A lar 
In buying Gargoyle Mobiloil from deal- : Arc dArclas 
ers it is safest to order either a full barrel, of 
half-barrel, or a sealed five-gallon or one- BI) A 
gallon can. . A 
| " t 
See the name and our red Gargoyle on la 
the container. ++ nae So : i 
a ie E/E 
A booklet, containing our complete lu- ae ls 
bricating chart and points on lubrication, “Knight 
. . Merc 
will be mailed you on request Sdichiooe 
~ A 
Alt 
A }A 
AR Al E 
Aj! 
AE 
Are JAre 
A\E 
| } 
8 Arc Arc 
i Pretce Arrow A lave 
—_ Com'l 
Pope Hartford ALE 
@ * = ad A ba 
Pullman A E 
amber A A 
Rapid 4 ALA 
Rayheld 
Regal ALE 
Renault A jAr 
os ALA 
; | 
A grade for each type of motor 6. 
Seiden A E 
| The various grades, refined and filtered to remove free carbon, are Sooaecd — 
= 0 Mead 
Gargoyle Mobiloil “A” Stanley ol D 
Gargoyle Mobiloil “B” a meee AjA 
Gargoyle Mobiloil mag OT ng Mare [Ar 
Gargoyle Mobiloil * Stoddard-Dayton | . g E 
Gargoyle Mobiloil “ Arctic” Pi Knight on 
‘ | 
Stutz 
They are put up in Land § gallon sealed cans, in half- - E hi 
barrels and barrels. All are branded with the Gargoyle, bd poses AE 
| which is our mark of manufacture. They « be whine ( — | 
secured from all reliable garages, automobile supply stores, and - (Steam D/D 
others who supgly lubricants. Wintor, E\E 
| ‘ 
VACUUM OIL CO., Rocheste 
BRANCHES: 
| DETROIT BOSTON NEW YORK CHICAG( PHILADELPHIA INDIANAPOLIS 
| Ford Bidg 49 Federal St. 29 Broadway Fisher Bidg. 4th & Chestnut Sts. Indiana Pythian Bidg 


Distributing warehouses in the principal cities of the 


world 


MINNEAPOLIS 
Piymouth Bidg 








— mc ei ll aliatannione caieea Alma ioers 


Aes UY enwes nas ine on 
= eS RARER ey 








ETS 


Seer ey wenger cemgron w 


ee 























‘SCIENTIFIC AMERICAN _ 





July 19, 1918 












































‘| q The Rotary Steam En- 
C, gine has attracted the 


i i] best thoughts of inventors and 
3 students for many years. All 
: interested should read care 
fully the 
| ; 
! iinmt 
Screntih Am 


Every class and 
type of rotary engines and 
pumps 1s described and illus- 


' 
tratea 


Each number of the Scienthe American 
mnent 


# the Supplement costs 10 cents. A set 
i papers coutaming all the articles here 
1 will be mailedfor $2.00. They 






more nplete information on the sub 
han a liiwary of engineenng works 
Send for a copy of the 1910 Supplement 
Catalogue, free to any address. Order 
from your newsdealer, or the publishers 


MUNN & CO. Inc. 


361 BROADWAY, N.Y. CITY 





THE ROTARY 
| STEAM ENGINE. 








Scientific American Supplement 470 describes 
the Harrington Rotary Engine, a form of intermittent 
gear. 

Scientific American Supplement 
Field A . Rota 


497 descnbes 

gine 
507 descnbes 
ype 


Scientific American Suppl-ment 
the Jacomy [ngine, 4 Kjuare-pistor 
Scientific American Supplement 

Inclined -shaf 
at pnnciple 
Scientific American Supplement 558 descnbes 
the Kingdon Engine, a “ wabble-disk ‘* design. 


8 


59 scribes 
sing the universal- 


gine, uw 


Scientific American Supplement 636 describes 
Riggs’ Revolving-cylinder ngine, suggesting the 
present Gnome motor 

Scientific American Supplement 775 describes 
Revolving-cylinder engines of several forms 

Scientific American Supplement 1109-1110- 
1111 contains a series of great interest. describing 
and illustrating ail the principal types of rotary en 
gines and pumps his set should be studied by 
every inventor and designer 

Scientific American Supplement 1112 describes 
the Filiz Rotary Motor, using helical surfaces 

Scientific American Supplement 1158 describes 
Hulk s Rotary Engine, an ecceninc-ring type. 

Scientific American Supplement 1193 describes 
Arrbel & Tihon's Rotary Motor, an ingenious eccen- 
tric type, now on the market as a pump 

Scientific American Supplement 1309 descnbes 
The Colwell Rotary Engine, in which a piston travels 
entirely around an annular cylinder 

Scientific American Supplement 1524 describes 
Rotary Engine on the intermittent-gear principle 

Scientific American Supplement 1534 contains 
a valuable column on the difficulties of rotary engine 
dengn 

Scientific American Supplement 1821 contains 
an article desenbing many new forms of rotary en- 
gines of the most modern design 

Scientific American, No. 23, Vol. 102 contains 
a full description of the recent Herrick Rotary 

Engine, an eccentnc type with swinging abutment 
Scientific American, No. 23, Vol. 104 describes 
Jarman’s Engine, on the sliding-valve principle. 
Scientific American, No. 14, Vol. 106 describes 
the Augustine Rotary Engine, with novel features 
incorporated in the shding-valve design 
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Seam 
Trade Marks a | 


Trade Names 


Do you use a Trade Mark? 
Do you own the Trade Marks you use ? 





You should read this booklet to obtain a definite 
and clear conception of Trade Mark rights 


TRADE MARK is a most valuable busi- 
ness asset. It will pay you to know how such 
marks are made valuable, and why and how 
they are protected. The registration of trade 
marks is explained in this booklet, which gives a 
thoroughly comprehensive idea of the requirements for 
registration. ‘The elements of a good trade mark 
are fully discussed, and many tests to determine the 
requisites of a desirable trade mark are given. 


The booklet is printed in two colors 
and is illustrated by fifty engravings 


Send twenty-five cents today for a copy 


MUNN & COMPANY, Solicitors of Patents 


Branch Office, Washington, D.C. 361 BROADWAY, NEW YORK 
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MUNN & CO., Inc., Pul 


500 Illustrations 


9 Maps in pocket 
All About Ships 
“A Safer Sea” 


C AMERICAN 


K OF TRAVEL 


With Hints for the Ocean Voyage for European 
Tours and a Practical Guide to London and Paris 


By ALBERT A. HOPKINS, Gditor of Scientific American Reference Book 


and travel, is completed. It is endorsed by every steam- 
ship and railroad company in Europe. To those who are 
not planning a tmp it is equally informing. Send for illustrated 


qj At last the ideal guide, the result of twenty years of study 


dred questions out of 2,500 this book 


will answer. It is mailed free and will give some kind of an idea 
of the contents of this unique book, which should be in the hands 


fic American. It tells you exactly what 


you wish to know about a tip abroad and the ocean voyage. 


WHAT THE BOOK CONTAINS 
The Sea and Its Navigation 
Plates Statistical Information 
Automobiling in Earope 
400 Tours, with prices 
Practical Guide to London 
Records Practical Guide to Paris 
Names 2,000 Hotels, with prices 


PAGES, 500 ILLUSTRATIONS 
XIBLE COVER, $2.00—FULL 


LEATHER, $2.50 POSTPAID 


ilishers, 361 Broadway, New York City 























JUST PUBLISHED 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 
EDITION OF 1913 


It contains 608 pages and 1000 illustrations, is substantially 
bound in cloth and the cover carries a special 
design printed in three colors 





Albert A. Hopkins A. Russell Bond 


Compiler and Editor for Part I Sta- Compiler and Editor for Part II. Scien- 
TISTICAL INFORMATION Editor of TIFIC INFORMATION Editor of 
Cyclopedia of Formulas, Handbook Handyman’s Workshop and Labora- 
of Travel, Et« Member of the tory. 


American Statistical Association. 


The editorial staff of the Scientific American receives annually over fifteen thousand inquiries, 
covering a wide range of topics—no field of human achievement or natural phenomena is neglected. 
The information sought for in many cases cannot be readily found in text books or works of refer- 
ence. In order to supply this knowledge in concrete aud usable form, two of the Editors of the 
Scientific American have, with the assistance of trained statisticians, produced a remarkable Refer- 
ence Book, containing over seventy-five thousand facts, and illustrated by one thousand engravings, 
for which the entire world has been scoured. Immense masses of government material have been 
digested with painstaking care with the collaboration of government officials of the highest rank, 
including cabinet officers, and assisted by competent professors of world-wide reputation. 


Owing to the printing of an edition of 10,000 copies, we are enabled to offer this book at a 
merely nominal price. The purchase of the book is the only adequate way to judge of its merits. 
An elaborate circular, showing specimens of illustrations, together with four full-size sample pages, 


will be sent on request. 
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Chapter I. Chapter X. 
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STATISTICS, Chapter XI. 
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Send for large prospectus and specimen pages. 
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